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A new automatic railway signal, the invention of Mr. 
Thomas, of the Chicago, Burlington & Quincy R. R., is 
being brought out by the Hasell Perfected Railway 
Signal Co., of 66 Pine St., New York, and appears to 
possess many good points. It consists of an iron col- 
umn carrying a box inclosing the mechanism, which op- 
erates a double-bladed arm, the two biades (in one 
piece) being at an angle of 120°. One of these blades 
has an enlarged end and is painted red; the other blade 
has a fish-tail end and is painted yellow. At ‘track 
clear’ the two blades incline from the track. At ‘‘cau- 
tion” the yellow arm is horizontal and toward the 
track, with the red arm inclined downward. At “track 
blocked” the red arm is horizontal and toward the 
track, while the yellow arm is inclined upward, In case 
of failure of the mechanism a distinctive ‘‘danger’’ sig- 
nal is given, the angle of the arm being uppermost, 
with both blades inclined downward. By this arrange- 
ment color, form and position are included in the one 
signa]. The electric connections are simple and merely 
operate the latches, so that the use and dependence 
upon electricity have been reduced to a minimum. The 
signals are connected by the track circuit, so that a 
train moving in either direction along a single 
track road will keep at all times three consecu- 
tive “danger” signals set in advance of it on the left 
hand side and will restore each ‘‘danger’’ signal at the 
left hand side, as it passes it; to ‘“‘clear’’ or “safety.” 
The train as it passes out of the block will set the sig- 
nal at the right hand side which“the train is imme- 
diately passing to “‘danger,”’’ the preceding signal on the 
right hand side from“danger” to “caution™™gnd the second 
preceding signal on the right hand side from ‘‘caution’’ 
to “clear.” The arrangement is such that the signals 
which protect the rear of trains moving in one direc- 
tion protect the head of trains moving in the reverse 
direction. The signals set in advance of a train to pro- 
tect it from a train running against it are operated far 
enough in advance to prevent two trains obeying the 
signals from approaching nearer each other than the 
length of one block. The system is designed particu- 
larly for single track roads, but is applicable also on 
double track... It presents many promising features and 
we expect to describe it more fully in a later issue. 





A compressed air street car, designed by Mr. John 
Boyd Thacher, of Columbian Exposition fame, has 
been built at Albany, N. Y., and is to be tried in a 
street railway at Washington, D. C. 
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The Senate committee on foreign relations has re 
ported favorably a bill intended as a committee sub- 
stitute for the Nicaragua canal bili heretofore intro- 
duced by Senator Morgan, chairman of the commit- 
tee. The bill differs in some respects from the original 
measure. It contemplates full co-operation on the part 
of the United States in the work of the Nicaragua 
Maritime Canal Co. All stock, bonds and bond obli- 
gations and liabilities of the company are to be can- 
celled or satisfled to enable the company to care for 
its stock and bond obligations: an issue of $7,000,000 
non-assessable stock of the company at par is to be 
made, the Secretary of the Treasury to control ce- 
tirement of obligations and the sale of the new stock. 
The bill originally introduced provided for the immedi- 
ate issuance of only $1,000,000 of bonds, which the new 
bill increases to $2,000,000. For liquidation of expendi- 
tures already made on the canal, the Secretary of the 
Treasury is to issue $4,500,000 bonds of the company, 
guaranteed by the United States. The new bil! strikes 
out the provision forbidding government directors to 
be stockholders in the company, and also eliminates 
the discretionary powers conferred on the visiting engi- 
neers in the original bill. 


—_______. 


Continuous rails, electrically welded, are to be used 
on the Baden & St. Louis Electric Railway, and the 
Johnson Co., of Johnstown, Pa., is doing the welding 
with its special car. This car contains a crane carrying 
the welding apparatus, and js fitted with motors and 
machinery for the work. A small platform car, fitted 
with two emery wheels on flexible journals and the 
motors for operating them, is run ahead of the welding 
machine, and the emery wheels are used to grind the 
rust off the sides of the rails near the ends, so as to 
facilitate the welding process. The rails are then se 
cured by clamps and the welder adjusted to the rail. 
Small blocks of steel are placed on each side of the 
joints and the current is turned on. The potential of 
the current is reduced to four volts, but the quantity is 
increased to 50,000 amperes. About ten minutes’ time 1s 
required to each joint, after which the car is run for 
ward to the next joint. The jaws of the welder are 
kept from becoming intensely hot by circulating a 
stream of water through them with the pump, the 
water being cooled by passing through coils of pipe in 
the top of the car. 





lock signals are to be installed on the Long Island 
R. Kh. from Long Island City to Jamaica by the John 
son R. R. Signal Co, 

The most serious railway accident of the week was 
a rear collision April 21 at Pennsdale, Pa., on the 
Wiliiamsport & North Branch R. R. A light engine 
tan into the passenger car at the rear of an accom 
modation freight train. One person was killed anil 
two were injured.—A freight train on the Grand 
Trunk R. R. ran into a washed-out bridge at Wen- 
lock, Vt., April 22. The engine and several freight 
ears were wrecked. One man was killed and another 
injured. 


The Chicago and St. Louis electric railway scheme, 
much talked of a year or so ago, has again come to the 
surface, and ifthe newspaper reports are tobe believed, 
20 miles of the line, from Chicago to Alpine Heights, 
will be constructed at once. A map of the line and de- 
scription of the proposed rolling stock were given in 
our issue of Feb. 20, 1892. Dr. Wellington Adams, of 
St. Louis, Mo., is the chief promoter of the enterprise. 


The latest solution of the downtown lvop problem in 
Chicago is suggested by the Northwestern Elevated Ry. 
Co., which proposes the novel plan of boring a tun- 
nel through the second stories of buildings. The pro- 
posed plan provides for the condemnation of a strip 
40 ft. wide through business houses on its right of 
way from the river to the alley north of the First 
National Bank building, and thence eastward to 
Wabash Ave. Every building in the way of the line 
—which will be on one side or the other of the alley 
where one exists—will be tunneled. The structure is 
to be arranged so that it will rest on its own founda- 
tions, entirely independent of the building, leaving the 
side spaces on each side of the tracks for small 
structures or booths, similar to an arcade. The rest 
of the building remains intact. The plan contemplates 
a two-track structure on the South Side and the stop- 
page of trains at all street crossings, with electricity 
as the motive power. North of the river a four-track 
structure is proposed, the two inner tracks to be used 
for express trains. The plan, it is admitted, will in 
velve the expenditure of millions, but its adoption, it is 
claimed, will enharce the value of property and its 
rentals, 

The cable railway tunnel under the Chicago River 
at Van Buren 8t., described in our issues of Feb. 22, 
1890, and April 12, 1894, was opened for traffic April 
23. The cars of both the Halstead St. and Blue Island 


Ave. lines of the West Chicago St. Ry. will run 
through the tunnel, giving the southwestern portion of 
the city direct connection with the business district. 


Over 1,300,000 sq. yds. of Chicago streets are to be 
repaved by the city this summer at the expense of 
various corporations which have torn up the streets 
to put in underground conduits and have failed to re 
place the pavement in good condition. The amount of 
work to be done is as follows: 


Cedar block paving................... 943,131 sq. vida 
i . ccdcudancdadacakwe 186,072 “ “* 
Macadam ,  deaddeninaatows 231,173 ** 
Asphalt ; neetaqetevans 626 
Total... . «1,361,002 


This work is widely scattered in the different se 
tions of the city. 


Tho United States Circuit Court has decreed that 
Kansas City, Mo. must buy the plant of the Na 
tional Water-Works Co. for $2,714,000, taking posses 
sion April 30, 1894. The city is not required to pay 
any part of the purchase price until the 
gives it a good title for the property. 


‘ onipany 


Reports on the leakage of the new Millburn storage 
reservoir of the Brooklyn water-works have been made 
by Mr. Robert Van Buren, Chief Engineer Depart- 
ment of City Works, and also by Messrs. W. E. 
Worthen and James C. Rossi, as experts. The puddle 
bottom of the reservoir is considered to have been 
improperly put in, though generally of good material, 
and the experts recommended that the entire bottom, 
some 44 acres, be repuddled. About 14 
paired at the time of the report, resulting In a consid 
erable diminution of the leakage 


had been re 


The Palisades tunnel, on the New York, Susquehanna 
& Western R. R., at Cliffside, N. J. (opposite 110th 
St., New York city), was completed on April 25 The 
tunnel is for a double-track railway, has a 
measuring 21 x 27 ft., and is 5,072 ft. in length. The 
time consumed in driving it was 80 weeks and 4 days, 
including Sundays and lost time. The extensive yard at 
Cliffside, with its two large coal shipping piers,capable 
of handling 3,000,000 tons of coal annually; freight 
house, pier, transfer slip, round house, turntabie, inter 
locking switch system, etc., is practically finished and 
will be ready for business by the first week in May 
Mr. J. L. Rusling was Chief Engineer of the work, 
and Mr. EB. S. Safford, M. Am. Soc. C. E., 
dent Engineer. The contractors for the whole work 
trodhead & Hickey. The work on the 
tunnel was described in our issue of March 30, 18938. 
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A pneumatic gun for use on fortifications, firing dyna- 
mite and gun-cotton shells, has been tried with success 
at Sandy Hook. The first projectile contained 27 ibs. 
of. wet gun-cotton and was fired at a range of a little 
over a mile. The loss of air pressure from the 1,000 
lbs. per sq. in. in the reservoir was small, leaving the 
actual pressure at 862 Ibs. The projectile struck the 
water and exploded, throwing up a high colunin of 
water, eleven seconds after leaving the gun. For 
the second shot 28 Ibs. of a_ nitro-gelatine com 
pound were used with the same result. For the 
third shot the latter compound was increased 
to a charge of 103 Ibe. and the elevation of the 
tube was so raised as to give a range of more than 1% 
miles. After an interval of 15 seconds the shell 
struck and exploded, throwing up a much heavier col 
umn of water. 





The recent disclosures in regard to alleged defective 
armor plates are to be investigated by the Navy De- 
partment, and it is probable that some of the plates 
claimed to be defective wil! be thorough!y tested by 
the department, officers. The complaints refer specifi- 
eally to certain plates, and describe incomplete methods 
of annealing, oil tempering, etc. 


The new Gardner machine gun at the armory at 
Springfield, Mass., will soon be tested. It is worked by 
a crank by the gunner and has a capacity of 350 to 400 
rounds per minute. Its most pecullar features are the 
appliances for feeding cartridges to the mucnine. These 
are appendages with slots, by means of which the cart- 
ridges are introduced into the barrels. The principie of 
the continuous traveling band which works in the slot 
is used to feed the cartridges. The cartridges are 
placed in slight wooden cases, 23 to the case. These 
cases are carried over the slot and the cartridges 
slipped out into the slot, which carries them into the 
barrels and the cases are thrown aside. On the axle 
beside the gun are placed two ammunition boxes, each 
containing 56 of these cartridge cases. The two bar- 


rels of the gun are rifled, and are about 2% ft. long, *’ 


encased in a cylinder of brass. The bore of each bar- 
rel is 0.303 In. diameter. 
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WATER PURIFICATION IN AMERICA. 
(Continued from p. 163.) 


The Filter Bed of the Wannacomet Water Co., 
Nantucket, Mass. 


Water-works were built at Nantucket in 1878 by 
the Wannacomet Water Co. In the late summer 
and early fall of 1884, 1889 and 1891, and to a less 
extent during some other years, the water had a 
disagreeable taste and odor due to a growth of 
microscopic plant life known as anabaena. In 
1891, aeeording to the microscopical examinations 
of the State Board of Health, the number of ana- 
baena was 2,460 per cu. em.; on Aug. 7, 2,640; on 
Aug. 20, 3,792; on Sept. 5, 424, and 960 on Sept. 
18 and 25, respectively, dropp'ng to none on Dee. 
9. Ten separate examinations in the months fron 
May to October, 1892, inclusive, showed no ana- 
baena present. In August, 1893, trouble was again 
caused by this growth and the filter then being in 
use, the number was reduced from 2,160 to 36 per 
cu. em., or 98%. The effect of anabaena upon the 
chemical character of the water is shown by the 
fact that in 1891 albuminoid ammonia rose to .092 
parts per 100,000, while in 1892, when anabaena 
were absent, the highest albuminoid ammonia was 
0.166 parts per 100,000, or only one-sixth what it 
was in 1892. These figures illustrate the value of 
microscopical examinations as indicating the soure: 
of trouble and the absurdity of sending samples of 
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of water is about 14 ft., with very little shallow 


flowage, and its quality is usually very good. No 
buildings, except one, are within a half mile of the 
pond, and there is no chance for sewage or other 
contamination. The only trouble ever experienced 
has been caused by the microscopic vegetable or- 
ganism, anabaena, which occasionally appear, in 
the autumn. From July 15 till October, 1891, their 
presence gave much trouble, both to the consumer 
and to the water company. The water had a dis 
agreeable odor and taste, although not unhealthy. 
In the spring of 1892 a sand filter was constructed 
after designs by Mr. Joseph B. Rider, as shown 
by the plan and section, Fig. 21, and the view, Fig. 
22. Tt is circular in plan, a basin being formed by 
a clay-puddle embankment, 6 ft. high and 3 ft. wide 
on top, with slopes of 2 to 1, making the basin 
64 ft. in diameter at the bottom. In the center is 
a circular collecting well, of 1514 ft. interior diam- 
eter and 8 ft. deep, surmounted by a dome-shaped 
roof of wooden frames, covered with cement and 
small stones imbedded therein. The bottom of the 
well is of concrete, made water-tight. On the bo'- 
tom and inner slopes of the filter was spread a thin 
layer of sand to prevent discoloration of water by 
the clay puddle. Then at the bottom is a layer 
of broken stone, 2 ft. thick, in which are imbedded 
four radiating lines of 12-in. vitrified pipe, from 
the branch of which a line of 4-in. vitrified pipe 
extends, as shown in Fig. 21. all laid with a slight 
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FIG. 21. PLAN AND SECTION OF FILTER BED, NANTUCKET, MASS. 


water to a chemist for analysis and judgment with 
out informing him of their source, for in accordance 
with some of the old standards of chemical purity, 
this water in 1892 might have been pronounced un- 
fit for use on the above basis, although the absence 
of free ammonia and nitrates and the sma‘) amount 
of nitrites, .0001 parts per 100,000, and the fact 
that the chlorine was below the normal for that 
locality, would have been reassuring. 

The situation at Nantucket and tho character of 
the filters are described below by Mr. W. F. Codd, 
Superintendent of the Wannacomet Water Oo.* in 
a communication dated Feb. 27, 1894, as follows: 

The town of Nantucket is located on the north- 
erly side of the sandy island of the same name, 
situated at sea, about 25 miles south of Cape Cod. 
The source of public water supply is a pond eight 
neres in area, situated two miles west of the town, 
just above the level of the sea. It is fed by springs 
and has neither surface inlet nor outlet. The depth 

*Mr. Codd prepared this matter especially for En- 
gineering News, although it covers similar ground tw 
that covered by a paper read by him in February be- 
fore the New England Water-Works Association, 


which will be printed in the Journal of that body im 
due time. 


rising grade from the central well. The drain 
pipe is put together with a loose turn of tarred 
yarn, each joint being well covered with fine gravel 
and no cement being used. Above the broken stone 
is a 6-in. layer of gravel, then fine sand, fin th.ee 
layers, each well rolled, the total thickness of sand 
being from 1 to 1.3 ft. The surface of the filtering 
sand is level and has an area of 4,600 sq. ft. The 
sand was obtained from the shore of the pond, near 
the site of the filter. The filter was built above 
the level of the pond, thus saving great expense 
of construction, though making it necessary to pump 
all water into it, but the expense of this is not 
great, as it probably will never be used more than 
two or three months in a year. Aeration was pro- 
vided for by laying a coil of 144-in. pipe in the 
well and a branch extending through every vitrified 
pipe under the filter bed. The intention was to 
aerate the filter bed as well as the water in the 
collecting chamber, but in practice it was found 
that the air, passing up through the filter bed, 
caused air passages, through which waiter could 
pass without much filtering, and it also caused 
craters at the surface of the sand, thereby making 
uneven thicknesses of filtering material, and after 
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a while these air pipes were disconnected, retaininy 
those in the well. Pond water is pumped into the 
surface of the filter through a 6-in. pipe, and main 
tained at a depth of 1 to 1.5 ft. while the filter is 
in use, 

During the year 1892 there was no use for the 
filter, as the water was good every day. In 189%: 
anabaena appeared on Aug. 8 and the filter was 
put into operation at once. An analysis of water 
Aug. 14 by the State Board of Health showed « 
reduction of anabaena from 2,160 per cu. em. in 
pond water, to 36 in filtered water, or over 9S 
removed, and almost complete removal of color and 
odor, both of which were strong in the pond water. 
After twelve days’ use, odor appeared in the filtere:| 
water, though it was reasonably clear, and the sur 
face of the sand became crusted over. ‘Uhis las! 
was easily remedied by raking over, or scraping 
the surface, which was done only once during th 
season, but during the month of September we 
found it almost impossible to remove the odor froin 
the filtered water. Examinations showed that the 
filter did its work almost perfectly, the effluent be- 
ing odorless and colorless, and almost entirely fre: 
from anabaena and other micro-organisms, and tha: 
the cause of the odor was in the filter well. From 
Sept. 29 to Oct. 18, when we discontinued using 
the filter, as the water in the pond was then all 
right, there was no smell from the filtered water. 
Between Aug. 8 and Sept. 29, the temperature otf 
the water was from 80° to 60° F., and after Sept. 
29, below 60°. We have decided that the odor was 
caused entirely by the high temperature of the 
filtered water after reaching the collecting well, in 
creased by the heat from the sun on the dome roof, 
which latter seemed to intensify it, and w* are con- 
fident that by constructing a submerged covering to 
the central well and keeping the water in it as co»! 
as possible, there will be no further trouble from 
bad water. It is of great importance, both to the 
water company and to the town, that the water 
be of the best, in the summer months especially, as 
the main dependence of Nantucket, for business, is 
upon its popularity as a summer resort. It is, }) 
the way, gaining recognition as a winter resor, as 
its winters are much milder than that of Boston, 
only 100 miles distant, the surrounding ocean con- 
tributing much to soften the extremes of tempera 
ture. 

‘The water from the pond or filter is pumped to 
an elevated tank of 50,000 gallons capacity, staud- 
ing on a trestle, giving a head of 10Ygft. The tank 
is not covered. The consumption of water varies 
from 40,000 gallons daily in winter to 200,000 gal- 
lons in summer. 

As stated above by Mr. Codd, the area of the 
filtering surface is 4,600 ft. Its cost is given as 
$4,800, or about $1.05 per sq. ft. of available area. 
On the basis of 5 gallons per sq. ft. per hour, for 
which the filter was designed, or, say, 5,Q0U0,00U 
gallons per acre, the cost of construction was at 
the rate of about $8,750 per million gallons. Of 
course a larger filter could have been built without 
a proportional increase in cost. 

Low water in the pond is 3.8 and high water 7.9 
ft. above the sea level. The center of the pump 
cylinders is about 4 ft. above high water and about 
on a level with the surface of the filter bed. The 
12-in. vitrilied drain p_pe measures 99, and the 4-in. 
747 ft. in length. The filter is about 500 ft. from 
the pumping station. Thus far one side of the 
Blake duplex pump has been used to compress the 
air used for aeration. 


PRESERVATION OF TIES AND TIMBER ON 
THE SOUTHERN PACIFIC RAILWAY. 


The practical economy resulting from the use o! 
ties treated by preservation processes is not as gen- 
erally recognized as it should be by railway man- 
agers. The economy arises not only from the in- 
creased life of the ties, but also from the reduced 
labor and cost of maintenance, and in the improved 
surface of track due to reduction in renewals. 
Under ordinary conditions hardly has the track 
been got into good surface on a settled bed, than it 
is disturbed by tie renewals. At the present time, 
when there is such demand for improvements and 
economy, there is special interest in the following 
detailed report of the practice and experience . of 
the Southern Pacific Co. in tie preservation, for 
which we are indebted to Mr. & Kruttschnitt, 
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General Manager. It will be noted that the com 
pany owns and operates its own plant, which is a 
good and economical plan for large roads, antl is 
likely to lead to excellent results, as it is absolutely 
necessary that the treatment should be thoroughly 
and earefully done. A description of a plant at 
Galveston, Tex., for creosoting paving blocks was 
published in our issue of April 12: 

This company has been placing in its track since 
1887 Burnettized ties, treated at first at the pre 
serving works of the Houston & Texas Central R. R. 
at Houston; and later, from March, 1891, at its own 
plant, located on the main line 2% miles east of 
Houston; from which time it has been doing constant 
service, except for the few months of last summer, 
when the financial stringency made it advisable for all 
railways to cut down such expenses as could be de- 
ferred until a more propitious time. Work was re- 
sumed last December. 

The present plant consists of two cylinders, 6 ft. 
diameter and 110 ft. long, open at both ends, with 
narrow gage tracks running through them. There fs 
an extensive yard at each end of the cylinders, one 
containing untreated material and the other material 
that has gone through the preserving process. Each 
yard is supplied with steam traveling derricks. In addi- 
tion, there are, the engine house, with steam, vacuum, 
oil and water pumps, and the boiler house with boiler 
and superheater. There are also other structures, such 
as storage tanks, working tanks, receiving tank, store- 
house and water tank. The kinds of woods treated 
are long and short leaf yellow pine from eastern Texas 
and western Louisiana. Chloride of zine is used for 
preserving track ties only, and creosote ou for bridge 
ties and timbers, piles, etc. 

The method of creosoting is as follows: A vacuum 
of 22 to 24 ins. is created in the cylinder, requiring 
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weeks after treatment before being put into service 
This conclusion was arrived at in observing that the 
flange wear on ties before tie plates were used was 


not more than on untreated ties, and ag that spikes 





were driven with uo less ease than with treated ties. 
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In the treatment of ties with chloride of zinc care Is 
taken in charging the cylinders to fill them as nearly 


as possible with ties of the same his is to se 





cure uniform treatment, for if green ties and ties that 
have been seasoned for about six months are subjected 
to the same treatment, the percentage of absorption of the 
seasoned ties will be very much greater than the ab- 
sorption by the green ties. The zine solution contains 
1.7 of the chloride of zine. This corresponds to 
on the scale of the Beaume hydrometer. 


The process of Burnettizing is similar to that of 
creosoting, except that the zine solution is used 
instead of creosote, and the steam is held at the 
50 Ibs. pressure for 314 to 6 hours, instead of six 
to eight hours, depending entirely upon the kind 
and condition of timber. After the third vacuum 
the cylinders are filled with the zine solution, tak 
ing about 25 minutes, and a pressure of SO to 100 
Ibs. is maintained for 1 to 1% hours, according to 
the timber. The solution is then run off, taking 
about 20 minutes. 


The average time of treatment with the zine is from 
11 to 12 hours. The cost of treatment of a tie 6 « 8 
ins., 8 ft. long, is from 9.5 ets. to 12 ets. The average 
absorption per tie is 444 gallons. During the year 1803 
there were treated 221,126 ties, the works having a 
capacity of about 52,000 ties per month. After being 
treated, the ties are stacked in piles and allowed to 
seison from six to eight weeks longer. In no case is 
at treated tie put into the track under less time than 
this surnettized ties are unquestionably more brittle 








FIG. 22. 


VIEW OF FILTER BED SHOWING COVERED COLLECTING WELL 


NANTUCKET, MASS. 


about ten minutes. Live steam is then turned in, de- 
stroying the vacuum and giving a temperature in the 
cylinders of about 125°. This requires from 15 to 20 
minutes. The vacuum pump is again started and a 
vacuum is created to open the pores of the wood well 
and to have the cylinders heated uniformly. This re- 
quires 15 to 20 minutes. Live steam is again turned 
on and pressure raised to 30 Ibs. in about 40 min- 
utes, being held at this from six to eight hours ac- 
cording to the size and kind of timber, care being 
taken to prevent the temperature from exceeding 250 
KF. Steam is then blown off, requiring 40 minutes. The 
vacuum pump is then again put into operation, and for 
the third time a vacuum of 24 to 26 ins. is made, re 
quiring about 90 minutes. While blowing off and ob- 
taining this vacuum aid also during its continuance, 
the superheater is used to maintain a temperature of 
25° on the timber. The third vacuum of 24 to 26 ins. 
is maintained from four to six hours, after which the 
cylinders are filled with creosote ofl at a temperature 
of about 170°. This requires about 35 to 4 minutes. 

The pumps are then started and the pressure is 
raised from 80 to 100 Ibs. per sq. in., and mainrained 
from one to two hours, according to the kind and size 
of timber. The cylinders are then opened, after empty- 
ing them of the oil, and the train pulled out and an 
other charge made in 40 to 60 minutes. The average 
time of treatment is from 18 to 20 hours; the average 
ibsorption 1% gallons per cu. ft. The cost of this 
treatment has varied from $12.50 to $14.50 per M. ft. 
Bb. M. The works have a capacity when creosoting of 
treating about 800,000 ft. B. M. per month, 

It has been our experience with the woods treated 
with creosote oil that they are in no way softened by 
the process, if they are allowed to stand about six 





and harder than untreated ties, so much se, that we 
would strongly discourage the use of Burnettized tim 
ber for any part of a structure where it may be Habi 
to take any stress or load. Only sap ties are treated. 
These are purchased at the mills in eastern Texas tor 
about 23 cts, each, the dimensions of the tie being 6 « 8 
ins., S ft. long. 





The average life of an untreated sap tie is about 
-'4 years. With regard to the life of treated ties. | 
ay state, as an example, that this company has re 
cently abandoned about 22 miles of its original line, 
where it was found that ties placed in this section of 
the track in 1887 and 1888 were still in a perfect state 
of preservation. In no case, so far in our experience 
has decay of the fibers been the cause of removal of « 
treated tie; the canse always having been due to an 
accident or to its having been broken or shaken 





Common Soft 
bar fron. steel bars. Beams 
Cts. Cts. Cts. Cts. Cts. Cts 
ISvS—January ...1.60 @1.65 1.70@1.75 : 
April .....1.55 @1L57%q 1.65@1.70 1, ; 
“July -1.45 @1.50 1.65@1.70 L.su al. 


October ...1424@l47 155@1.60 175 Glow 


IND4—January ...1.30 @1.35 1.30@1.35 1.65 @1.75 
April ......1.05 @1.15 1.151.255 1.35 @1.40 
er cent. of decline 
January, 18938, to 
April, 1894 ..... 34% 32% 38° 


Our records show that 1,138,360 Burnettized ties have 
been placed in the track since 1887; the number of Bur- 
nettized ties in the track for the year 1893 being only 
17.9% of the total. For last year the percentage of 
our tie removals to the total number of ties in track 
was 7.4%, and of«this amount the percentage of the 





removals of treated ties was practically nothing. To 
illustrate the effect of the use of treated ties npon the 
renewals of all Kinds of ties, I would state that for 
the year 1891 these renewals amounted to 243 tles per 
mile of track, including sidings. For the two succeed- 
ing years, they were 240 and 205 ties, respectively, per 
mile of track; and for 184, our requisitions, even when 
given a large margin, call for about only 145 ties per 
nile of track 

The kinds of ballast used are dirt, gravel and rock 
On some parts of the line, especially In the arid re 
gions in western Texas, dirt is the only ballast avail- 
ible and permissible. The other parts of the line are 
ballasted principally with gravel. The traffic of the 
road as regards volume of business may be considered 





moderately heavy; the average number of trains pass 


ing any one station both ways per day being about 35 
The average weight of our passenger engine equip 
ment is 75.52 tons, and that of freight 72.68 tons. The 


weight of the heaviest freight engines In use on the 
road is 104.5 tons 


Metal tie plates have been used for the past three 


years and we have now adopted them uttogether on 
our standard creosoted bridge floors and trestles, and 
on pieces of track of heavy curvature. At the present 


time 61,060 tie plates have been placed in use by our 
Bridge and Building Department ind 38.960 by the 
rrack Department. We require tiles to be sawn ex- 
actly to the dimensions specified, and to be “square 
edge.” We would not accept sap ties for treatment, if 
nore than one inch of sap face shows on two corners 
t 


For yellow pine ties in general, we require them to be 


- long or short leaf without refer 





square edge and eit! 


‘uce to sap er heart. 


FIFTEEN MONTHS’ DECLINE IN IRON 
AND STEEL PRICES. 

An interesting review of the recent great declins 
in prices of finished iron and steel is given in the 
last issue of our contemporary, the “ Tren Age,” in 
substance, as follows: 

It will be well to recall that all prices were com- 
paratively low at the beginning of 1893. Values had 
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been steadily declining for over two years 
facturers were almost universally complaining of the 
unprofitable condition of their various industries. It 
vas known that, at the then cost of materials and 
labor, many articles were selling at or below cost of 
production. Reasoning from experience, there was 
some ground for expecting a reaction toward bette 
prices, and apparently little reason to anticipate a 
serious decline from the very low level then reacned 
But adverse influences, which it is unnecessary ty 
dwell upon in this connection, carried the depression 
in business much further than had been anticipated 
or even feared, and the decline in prices since that 
time has been almost unparalleled. The fall in values 
which followed the panic of 1873 was in comparison 
but a gentle and very gradual reduction. fSeginning 
with pig iron, the following table shows the course 
of prices (Chicago quotations) during the period named 
| coke Southern coke L.S 

» 















ISOS . 2 No. 2. charcoal 
January (iS14.00 $13.600314.00 §$16.500@$17.00 
April ~ . 13.00@ 13.25 13.000 13.35 16.500) 17.00 
July ees 13.004 12.75@ 15.00 16.00@ 16.25 
October 12.754 12.35@ 12.60 16.00@ 16.25 

180-4. 

January .... 12.504 11.00@ 12.15 15.50@ 16.00 
April .. .. 1ODWG 10.00@ 10.35 15.00@ 15.50 





The April prices here quoted are the current rates 
and are not such prices as would be made on specially 
favorable contracts, although the figures named for 
Southern No. 2 are probably closer than those of the 
other kinds enumerated. The decline from the low 
prices of January, 1893, was 26 for Southern, 22 
for local coke, and 10 for charcoal. The compara 
tively light decline in charcoal pig may be ascribed to 
the fact that the makers have been unable to mua 
terially reduce their costs. Coming to finished tron 
and steel, the course of prices on mill shipments 


Chicago delivery, for the same period, has been as 


follows 
Smooth 
Galvanized vu. H. ma- 
Common sheet iron. chinery 
fank steel. 27 sheets Discount steel 
Cts. Cts. Cts. Cts. per cent. Cts. Ots. 


2 @G210 2.9543.00 Wand 7% 2.00@2.20 
















1.85421.95 2. 80002.85 70 and 10 2.00@2.20 
1.7541.85 2.80@2.85 70 and 10 1.2.00 
1.71.80 2.80@2.55 75 L.906r2.00 
1.5541.65 2.65@2.70 75 and 10 1.90@2.00 
1.3701.40 2.25472.30 75 and 10 and 5 1.70@1.80 


24% 23% 15 


the prices given for April do not represent the ex 
treme bottom of the market in any case involving 
favorable specifications or particularly desirable quan 
tities or deliveries. This is especially true with re 
gard to beams, tank steel and sheets. 

A striking point in connection with the decline in 
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values during the past 15 months is the very heavy 
shrinkage since Jan. 1 of the present year. Prices 
since then have given way with a rush. Manufact- 
urers have been able to buy much cheaper ore and to 
make very low coke contracts; other materials have 
also fallen heavily, while labor has suffered a sharp 
reduction, and even freight rates have been greatly 
modified, resulting in a marked reductiou of cost of 
manufacture, which has been applied almost entirely 
to the benefit of the consumer. This is a pecullar 
feature of the iron trade, in which it appears to differ 
radically from any other branch of manufacture. 
In no other industry does the buyer so promptly 
secure the benefit in his prices of a reduction in the 
cost of production. Buyers have been so thoroughly 
educated to expect this that they will not lay in any 
stock at even these unheard-of rates, but will wait 
to see whether manufacturers cannot institute fur- 


ther economies and give their customers the benefit of 
still lower prices. 


THE TRAIN-STAFF AND TABLET SYSTEMS 
FOR HIGH-SPEED TRAIN SERVICE. 

In an article on the train-staff and tablet sys- 
tem of block working in our issue of Jan. 18, a 
possible objection to this system on lines running 
fast through trains was made in the necessity of 
slowing down at every tower to take or deliver the 
staff or tablet. This is not a real objection, how- 
ever, as the staves or tablets can be, and are, ex- 
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Fig. 1. Manson's Apparatus for Exchanging Train 
Tablets at High Speeds. 
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changed successfully between the block stations 
and moving trains in practically the same way that 
mail bags are exchanged. Mr. W. L. Derr, Divi- 
sion Superintendent of the New York, Lake Erie 
& Western R. R., in a communication on this sub 
ject, favors the use of the apparatus designed by 
Mr. J. Manson, Locomotive Superintendent of the 
Great North of Scotland Ry., and introduced on 
that road in 1889. It was first used on a section 
with nine block stations, five of which were passed 
daily by a number of through trains which formerly 
had to slow down to make the exchange. With 
this apparatus, however, the exchange was made at 
a speed of 30 miles per hour. Mr. Manson writes 
us that the disk tablet is in use on about 28 miles 
of single track and that arrangements have been 
made for a considerable extension of the system. Ln 
the case of express trains which do not stop at the 
end of the blocks, the tablets are picked up and 
deposited without difficulty while the train is run- 
ning at a speed of 35 miles per hour. This appara- 
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tus, shown in Fig. 1, was described as follows in 
“ Engineering,” Oct. 11, 1889: 

The apparatus consists of two very similar parts, one 
of which is carried on the engine and the other on a 
cast fron post erected at the side of the line at a 
distance of 4 ft. 8 ins. from the nearest rail. The 
engine exchanger consists of a picking-up fork and a 
delivery fork. The former is a special casting, sume- 
thing like a tuning fork in shape; each prong, how- 
ever, is slotted out to receive a brass tuugue piece, 
which is pivoted near the point of the prong and 
pressed against its fellow by the two plate springs out- 
side the prongs. The delivery fork consists simply of 
two pieces of light spring steel, which are fixed to 
one end of the casting previously mentioned. This 
fork is mounted on a wrought iron spindle, which is 
attached to a sliding arm on the engine above the 
footplate. The other exchanger is carried by a similar 
arm erected on the cast iron post previously mentioned. 
This exchanger is slightly different in construction 
from the engine apparatus, as though tne picking-up 
fork is the same the delivery fork is carried on a bent 
arm (as shown in the elevation). The tablet is in- 
closed in a rubber case, with a brass flange piece top 
and bottom, the top flange being hinged to form a lid 
for the case, the sides of which are perforated to show 
the tablet. Details of this are shown. When an ex- 
change is to be made, the driver on the engine and the 
signalman at the station each hang a tablet case with 
the tablet in it between the plates of the delivery fork. 
The apparatus on the engine and the station column 
are then extended by means of the sliding arm. The 
cases are then central with the tongue pieces of the 
picking-up forks, into which they are forced by the 
speed of the train and held there by the action of the 
plate springs. 


In regard to exchanging the train staff in the 
same way, the London & Northwestern Ry., of 
. England, does not seem to have found the practice 
satisfactory at high speeds. Mr. F. W. Webb, 
Locomotive Superintendent, who is one of the in- 
ventors of the Webb & Thomson electric tra‘n 
staff apparatus described in our issue of Jan. 18, 
writes us as follows: 

“A pick-up apparatus has been devised which 
enables the staff to be picked up as rapidly as a 
mail bag at any ordinary speed, and it is a cheap 
and simple apparatus, but it is not largely employed, 
as on .the bulk of our single lines in this country 
it is found convenient to slow down to 10 or 15 
miles an hour, at which speed a staff can be read- 
ily and safely exchanged. At anything over this 
speed it is as difficult to pick up a tablet as a staff, 
the two devices being very little different with re- 
gard to weight.” , 

In England, of course, there are not as a rule the 
same requirements for fast trains on single track 
which occur in this country and in the colonies, 
the English single-track lines being usually branches 
or unimportant roads, but it certainly appears from 
Mr. Manson's letter that the exchange can success- 
fully be made at very much higher speeds than 
those given by Mr. Webb. Of course for use at 
high speeds there should be some signal to indicate 
whether the block is clear, and Mr. Derr proposes 
the interlocking of the station apparatus with the 
home block signals. In connection with this sub- 
ject, Mr. Derr adds that it is not intended to locate 
a staff machine at each block station on lines 
where passing sidings are so far apart as to require 
intermediate block stations. In such cases, staff 
machines would be placed at the passing sidings 
only, machines with special staff and tickets (in 
addition to the regular staves) being used. The 
intermediate block stations would be equipped mere- 
ly with electric bells and ordinary outdoor signals. 
Trains following each other between passing sid- 
ings would be kept apart by the intermediate block 
stations, and the regular staves would be used in 
handling the non-meeting (head-to-head) move- 
ments. In single-track blocking, no matter which 
method is used in carrying out the block principle, 
one point must always be kept in view, namely, 
that the whole line included between two passing 
sidings (regardless of the number of blocks into 
which it may be divided) must be operated as one 
block for non-meeting movements. 

The electric tablet and staff systems provide al- 
most absolute safety in operation, as has already 
been explained, for no tablet can be issued from 
one block station without the consent and co-opera- 
tion of the operator at the next station, and when 
a tablet has been issued to a train at one station. 
no other train can be authorized to pass that station 
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until the tablet has been delivered at the next sta- 
tion. The apparatus is so designed upon the inter- 
locking principle that the tablet itself is the key 
to the whole plan, and it renders the issue of the 
tablet absolutely safe at both ends of a section of 
single track, and under the sole contro] of the sta- 
tion to which the train is approaching. 

Shifting operations can be carried on at inter- 
mediate sidings between stations, and when com- 
pleted, the engineman can either return to the sta 
tion from whence he started, or he can proceed tu 





Side Elevation. End Elevation. 


Fig 2. Purdon's Apparatus for Exchanging Train 
Staffs at High Speeds, 


the other end of the section. In the former case 
the staff can be reinserted in the machine from 
which it was issued, thereby restoring both ma- 
chines to their normal condition. Signals and 
switches at all main line connections are unlocked 
and locked by means of the staff. It is perhaps 
not generally known that the train-staff system was 
at one time tried on the New York, New Haven & 
Hartford R. R., but this was the old staff system in 
which only one staff was employed for each sec- 
tion, thus causing such delay as to make that sys- 
tem out of the question for single-track roads hav- 
ing heavy traffic. This objection is, of course, eli- 
minated in the interlocking system. 

The apparatus shown in Fig. 2 was invented in 
1892 by Mr. H. Purdon, of the Great Southern & 
Western Ry. (Ireland), for exchanging a train staff 
without slackening speed, the principle being simi- 





Before Exchanging. After Exchanging 


Fig. 3. Quirk’s Apparatus for Exchanging Train 
Tablets at High Speeds. New South Wales 
Government Railway. 


lar to that of a mail bag crane and catcher. The 
track apparatus consisted of an iron post with 
two horizontal arms projecting toward the engine, 
the upper arm having a stud on the side facing 
the direction of the train, and the lower arm hav- 
ing a horizontal rod parallel with the track and 
pointing toward the train. The engine apparatus 
consisted of a hinged arm with a rod pointing for- 
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Fig. 5.—S. W. Side, Piece 26. 
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Plan Showing Location of Various Parts of the Wreck. 
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Plan and Views of Wrecked Stand-Pipe at Peoria, Ill. 
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ward and a stud at the back. Each staff had a 
large ring, 6 or 8 ins. diameter, at its upper end. 
The stationmaster hung the staff by its ring from 
the stud on the side away from the approaching 
train, and the engineman or fireman swung out the 
hinged arm at right angles to the cab, and hung 
the staff to be delivered on the stud at the back of 
the arm. As the engine passed the post, the rod 
on the lower arm caught the ring of the engine staff, 
and the rod on the engine caught the ring of the 
staff hung from the upper arm of the post. When 
not in use the upper part of the post was swung 
round, bringing the arms parallel with the track 
(* Engineering,” London, Novy. 11, 1892). 

On the main lines of the New South Wales Gov- 
ernment Railways the electric train-tablet and 
electric train-staff systems have been largely 
adopted by the Railway Commissioners since 1888. 
The railway mileage, according to a statement in 
“ Engineering,” consists of 84% miles of four tracks, 
14914 miles of double track and 2.504144 miles of 
single track, or a total ef 2.462% miles. The 
quadruple and double track are worked under the 
absolute block telegraph system, and of the single- 
track lines 568 miles are worked under the ‘l'yer 
electric train-tablet system, and 436 miles under 
the Webb & Thompson electric train-staff system, 
only the unimportant divisions being worked under 
the old staff and ticket regulations. In connection 
with the working of the train-tablet system, it may 
be stated that the line is divided into sections vary- 
ing from 4 to 20 miles in length, having a tablei 
station at each end of every section. Two electric 
tablet instruments are fixed at each station, con- 
tuining from 15 to 20 metal tablets or disks each, 
applicable to the section on either side. No train 
is allowed to depart from any station until the en- 
gine-driver is furnished with a tablet, which is his 
authority to proceed into the section. Before a 
tablet can be obtained from the instrument at either 
end of the section, the consent of the operator at 
each end of the section must be given, and only 
one tablet can be taken out of the instruments ap- 
plying to the same section at the same time, thus 
effecting the security of the train-staff system in re- 
gard to trains traveling in opposite directions, as 
well as the absolute block system for following 
trains. Before any exchanging apparatus Was 
brought into use, the tablet was placed in a leathern 
pouch attached to a cane or iron hoop, which was 
handed to the driver by the station-master as the 
train passed, while at the same time the driver de 
livered the tablet for the section just passed to the 
station-master in a similar way. This method had 
the disadvantage of requiring express trains to 
slow down to enable the exchange to be made, be- 
sides which the attention of both driver and fire- 
man was taken up in making the exchange. 

A tablet-exchanging apparatus for high-speed ser- 
vice, invented by Mr. W. M. Quirk, C. E., of 
Sydney, has been adopted by the Railway Com- 
missioners on the Great Southern Line, which is 
operated by the Tyer train-tablet system, and over 
which the Melbourne express trains run at high 
speeds. It enables the exchange to be made with 
certainty at any speed and does not require the at- 
tention of the engineman. The Quirk apparatus is 
shown in Fig. 3, and the following particulars are 
taken from London “ Engineering ” 

Each engine is provided with an apparatus, as shown 
in Fig. 3, consisting of a lever, receiving arm, delivery 
clip and pouch, and is manipulated by the fireman. In 
the normal position the lever and receiving arm are 
vertical and fitted close to the side of the cab, so as 
not to impede the engineman in walking round his 
engine. The apparatus is raised and lowered by a 
small lever kept in place by a spring notch, and is 
fixed to the engine in such a position as to be most 
readily worked from the footplate. There are two sets 
of ground standards fixed at each tablet station, one 
for up and the other for down trains, onty one appa- 
ratus being required on the engine. These standards 
are fixed as close as possible to the stationmaster’s 
office, where the tablet instruments are kept. The 
mechanism is of a very simple character, consisting of a 
wrought iron tube column provided with a spring de- 
livery clip attached above, and a receiving arm below, 
so arranged that, as the engine runs by, the exchange 
ean be effected, as shown. The standard is pivoted at 
its base, and when not in use folds down below rail 
level into a covered timber frame. The latter is 6e- 
curely tied to the sleepers, so that its relative position 
to the track is uniformly maintained. Instead of the 
large wire or cane hoops previously used, the tablet is 
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placed in a neat, strong leather pouch secured by buckle 
and strap, the whole being attached to a %-in. steel 
ring about 6 ins. diameter, which allows for the usual 
oscillation of the engine when traveling at any speed. 

The stationmaster at the commencement of the sec- 
tion gets permission from the stationmaster In advance 
to withdraw a tablet from his instrument, which he 
places in the ring pouch, fixes his ground gear in its 
vertical position, and hangs the ring and tablet on tne top 
delivery spring clip. At the same time he fixes on the ex 
change apparatus a lamp by night, or a white eircula 
disk by day, to indicate to the driver that all is in 
readiness. On approaching the first station the fireman 
lowers his exchanger to the horizontal position shown 
in the illustration, and as the engine passes the ground 
standard, the ring and pouch with its tablet 1s caught 
by the receiving arm, and, on striking a spring buffer, 
immediately releases a trigger which flies up and pre 
vents the ring rebounding. At the end of the engine 
arm a pad is provided to receive the blow trom the 
tablet taken, thus preventing any damage being done 
to the pouch or its contents. After the tablet is caught, 
the engine exchanger is at once raised again to Its nor 
mal position, the spring trigger closed, and the tablet 
taken from the receiving arm. On approaching the 
next station, where the tablet for the next section 
will be in readiness to exchange as previously de- 
seribed, the fireman places the pouch with the tablet 
for the section just traveled over into the delivery 
socket, and the steel ring, fitting into the ring provided 
for the purpose, keeps it in its proper position, so that 
on passing the ground standards the two tablets are 
exchanged. The Webb & Thompson electrical train 
staff system is worked on the same principle as the 
electric train tablet, except that the machines are of 
different patterns, and a staff is carried by the driver 
instead of a tablet or disk design. Mr. Qairk’s exchange 
apparatus can be used for exchanging the electric train 
staff in the same way as the Tyer train tablet, but as 
the trains running over the sections where this sys- 
tem is in operation are not required to run at high 
speeds through stations, the exchanse apparatus for 
the staff has not been put into use up to the present. 
The Railway Commissioners of New South Wales 
have, after a series of trials, purchased the patent 
rights from Mr. Quirk for that colony, and tne ap- 
paratus is in use on the engines running the Sydney 
and Melbourne express trains, giving every satisfaction, 
and it is intended to extend the sysiem to other see- 
tions where the tablet is in operation. 


THE PEORIA STAND-PIPE FAILURE. 
(With inset.) 


Some further information is presented herewith 
regarding the interesting failure on March 30, 18.4, 
of the 25 x 120-ft. steel and wrought iron stand 
pipe at Peoria, IIL, including the results 0} physical 
and chemical tests of a fragment of the steel por 
tion of the pipe and the report of the coroner's 
jury on the body of the boy found in the wreck. 
In our issues of April 5 and 12 the failure was de- 
scribed by Messrs. Chester B. Davis and Dabney 
H. Maury, Jr., and the causes of the failure were 
commented on by Prof. Wm. D. Pence. There is 
first presented herewith a special report on the fail- 
ure, by Mr. Jacob A. Harman, City Engineer of 
Peoria, accompanied with a plan of the wreck from 
surveys made under his direction. In connection 
with the survey plan, on the accompanying inset 
sheet, there are given reproductions of several 
photographic views showing in detail various por- 
tions of the wreck. Mr. Harman's report was sent 
under date of April 9 and is as follows: 


In response to your request, I have prepared the 
following report on the failure of the Peoria stand- 
pipe and submit herewith a plan showing the position, 
size and shape of the various fragments or sheets as 
they were found after the wreck, and photographs of 
the most interesting portions of the various sheeis. 

Previous to the failure, small leaks at various joints 
in the lower six or eight courses had been noticed, and 
on the morning of the failure workmen were sent to 
repair these leaks. The stand-pipe had about 105 ft. 
depth of water at the time, and was connected to the 
supply system by a 16-in. main through its bottom, and 
was in service at the time of the failure. The day was 
bright and clear and a strong breeze was blowing from 
the west. A boilermaker was calking a leaky joint at 
the top of the first or bottom course on the north side 
of the stand-pipe when the failure occurred. 

From a careful study of the wreck, on the round, 
and the plan and photographs, the following conclu- 
sions have been reached: 

The first rupture was near the point which was be- 
ing calked, at the top of the first course at the nortn 
side of the stand-pipe, near a vertical joint in the sec- 
ond course, which is located at the northwest corner of 
the east course, the piece designated as No. 4 on the 


ww 
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plan shown on the inset The fracture went nearly 
vertically through the bettom eleven courses Fre 
the point of initial rupture the fracture coursed dow 
ward through the first course and 


reached the bottom 
toward the west, about 8 ft 


from the nertn point Phe 
bottom three courses and part of the fourth, Piece No 
24, were swung around to the west and torn off from 
the body of the tank a little east of 


the south porn 
and were thrown a littl 


West of the south striking 
completely wrecking a cottage which 
tant from the stand-pipe. In se doing it pulled 
a number of the anchor bolts on the 
breaking and dislodging of the 
show that Piece No. 24 ripped off 


al 

Was 7S ft. dis 
wut 
West side Phe 
coping stone clearty 
ind swung around te 
the south. Its position on the ground als: 


conclusion. Pieee No. 24 Is 42 ft. long 


Sives thiut 
ind conmtains 
over half of the bottom three courses of the revs 
ference of the stand-pipe; the remaining pertion «of 
these courses being in sheets Pieces Nos. 4 17 and 26 
and smatier detached fragments 

The bottom of the stand-pipe remains fh position 
with the first course, showing a ragged edge broken 
off at some places along the top of the base angles 
at other places running a foot or more above, and a 
still others tearing the rivets out of the base angies 

After the bottom three courses had been torn out ot 
all except the seutheast side the stand-pipe fell 
ward the north. The northeast corner of Piece No 
View No. 7 in the inset, and the west corner of Piece 
No. 12, striking on the bottom, the former cutting the 
two easterly gashes, the latter the two westerly, lea 
ing the piece of 11 It-in. plate stuck fast in the 
bottom, These points of Pieces Nos. 3 and 12) were 
directly over fic euts in the bottom, and No. 3 is badly 
eracked and battered at its northeast corner, while the 
west corner of No. 12 is bent and broken off, a portiou 
of it being irregular and bent fragments, marked Nos 
2) and 30, lying under Viece No. 12 

After Pieces Nos. 3 and 12 struck the foundation, Ne 
3 apparently broke loose from the body of the stand 
pipe, leaving a great gap, having taken out a large 
portion of Courses 4, 5, 6 and 7 on the northeast! Mhe 
tendency of the tank was then to fall nearly eas 
which was augmented by the strong breeze from the 
west, and this together with the holding of Piéce No 
24 and the first anchor shown on the plan east of the 
south point on the foundation, gave if a rotary motion 
through an are of approximately 100°. Almost simal 
taneously Sheets Nos. 12 and 26 were detached from 
the upper portion, making, in fact, a second rupture 
which included the Courses 4, 5 and 6 and that portion 
of Courses 1, 2 and 3 shown in Piece No. 26, the latte 
piece being shown in View 5 

After Piece No. 3 had blown out, the stand-pipe 
struck again on its end, as is shown by the badly bat 
tered condition at the southwest corner of Piece No. 2 
Views 1, 2 and 3. 

The peculiar position of Piece No, 26, the upper 
courses being inside up and the lower courses with the 
manhole being outside up with a sharp bend at the 
south, would indicate that the fracture was earliest in 
the upper or fifth course on the southeast side; and 
also that before that portion was broken loose at the 
base, the top had bent down, or that the small por 
tion then remaining intact bent inward when the tank 
settled, and when broken and carried out at the bor 
tom by water, the weight of the sheet and pressur: 
of the water completed the bending. 

The larger pieces of the bottom courses being almost 
without exception pointed away from the stand-pipe 
and outside up, indicate that, as a rule, the earliest! 
breaks horizontally were in the bottom course 

When the tank fell, nearly all of the steel sheet« 
were cracked at the south side, where the tank is flat 
tened, but the top six courses of \-in. wrought tron 
and the next two courses of steel are not thus 
cracked. 

The fractures of all the steel plates, from the thick 
est to the thinnest, had practically the«same appear 
ance, many of these being comparatively very smooth 
or crystalline, while the breaks in the wrought fron 
sheets at top and angles at top and bottom are quite 
tibrous. 

The photographs from which the views were repro 
duced were made by Mr. W. C. Parmley, Assistant 
City Engineer, and I also wish to acknowledge the val 
uable assistance and suggestions of Mr. W. C. Evans 
of Harman & Evans, and Mr. A. LD. Thompson, As 
sistant City Engineer, who conducted the surveys and 
prepared the plan. 


Further information regarding the views shown 
on the inset sheet has been given by Mr. Harman 
as follows: 

In No. 2 the point of view was 20 ft. west of 
the northwest corner of the main bedy of Piece 
No. 2. The coil of steel shown in No. 3 is inside 
of Piece No. 2 and was rolled up from the under 
side. In View No. 4 the cracks are on the south 
side of the pipe as it lies upon the ground. Similar 
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eracks occur in all the courses up to and including 
the sixteenth from the bottom. The eight upper 
courses did not break. A 2-ft. rule is shown in the 
foreground of this view. The boy was killed under 
the farther edge of the plate shown in View No. 7. 

In a later communication, Mr. Harman 
‘that the probable first cause” of the failure “ was 
improper material and workmanship, as is indicated 
by the report of the coroner's jury.” 

A piece of steel from the 


states 


wrecked pipe was sent 


by the coroner to Robert W. Hunt & Co., of Chi 
eago, Which firm under date of April 12, 1894, sub 


witted the foliowing results of physical and chemi 


cal tests of the steel: 


Physical Test of Steel. 
Original dimensions, ins...... 632s acne 2 ee 
Dimensions after fracture, ins. 1.60% x .62 
Original area, sy. ins... ‘ eae 
Fractured area, sq. ins a 1.0571 
oe er ee 57970 
Maximum load, Ibs. actual..............0.4.. .. 92080 
Elongation in & ins., ae oth wee een ee 1.S0 
Elastic limit per sq. in., Ibs. BS, 1s 
Max. load, per sq: in., Ibs... re Pese 61,150 
Per cent., elon. in & in., i co:od shee alld aia hatha ica cha nace 
Per cent. reduction of area......... Daa weak ana dad 29.8 
GDhavscter OF GPMGtaG. oiiccsccccscecsssvens Laminated 


Chemical Test of Steel. 


Drillings taken from “‘side’’ of piece. Ver cent. 


CREUSM. DH COURWUOTEOR. oc oicbc 6 Hees cerivsetce . 0.124 
SN tN G oe pas cd's Ed bo hem bate wee Mae de aeh anes 0.011 
Sulphur bi ddlee coo ben Unies waeweiae eh rier ; vos 
PR: 205 ccecntess cas 5a CRAM wee nek hokw pe 
DE gc Oni cck badthdcrcdste ; 0.42 
Drillings taken from “end’’ of piegp. Per cont. 
CPiRan Re MeeNSIR. io iio sc ec beh hei s S08 0.126 
MD Xbb osen teh t9ai chica ds see er ema seewe anes 0.003 
NE oan ia ba cbSh nk n.6nbeaeveSbebb asta onulesacae 0 049 
ROE: id cincnrhs et eins ue KCRo Ewes e peas ees 0.130 
PE oo ike sss cade ceenws pekbdasetethex os V.42 
The test hsows, it will be seen, very much 


higher phosphorus than most engineers would like 
ond sulphur also somewhat in excess. Taking als» 
into consideration the percentage of carbon, the steel 
would hardly be expected to show great ductility: 
still the percentage cf elongation obtained is littie 
short of the 25% commonly specified. The reduction 
of area is small, but engineers object to a 
high percentage of reduction. 
The failure of the structure and 
which the plates fractured is certainly a strong 
argument for those who would add a phosphorus 
limit to physical requirements in writing steel speci 
fications. It is fair to say, however, that one has 
but to consider the exceedingly limited requirements 
as to the character of the metal which 


some 


the manner in 


are usually inserted in stand-pipe specifica 
tions (when the quality of the metal is 
referred to at all) to appreciate the fact that 


metal 
in many 
term 


worse than this may now be doing service 
stand-pipes. “ Tank steel” is a trade 
which may designate a very fair material 
nnd may also Jesignate a metal on which it is not 
well to place much reliance. 

the cause 
of the death of the boy found in the stand-pipe ruins 
covered the period from March 30 to April 19, in 
elusive. The coroaer’s jury found that the bursting 
of the stand-pipe occasioned by the use of 
inferior material in construction,” 


The coconer’s investigation to determine 


“was 
and says: 


‘Lhe testimony and facts show that this stand-pipe 
was contracted for by the city of Peoria according to 
contract and specifications, of which we cannot find a 
certified copy, but a copy of which we have as pub 
lished in the Peoria ‘Journal’ of April 10, 1804, which 
we have every reason to believe is a correct copy of 
the original contract. The contract was evidently 
made with great care both as to quality of material to 
be used and mode of construction. Amvuug other pro- 
Visions is one which called for an inspection by the 
proper authorities of each a before it was used, 
and they had the privilege of refusing to use any plate 
which was not of the quality called for by the speci- 
fications in every respect. We also find that the City 
Council appointed a committee, known as the Com- 
mittee on Water-Works, and this committee was au- 
thorized to appoint an inspettor to watch the ‘work. 
This inspector testifies that under instructions from 
the committee he paid no attention to tne material or 
construction of the stand-pipe. The only member of 
the committee who has testified states that he was not 
competent to judge of the work, and therefore paid no 
attention to the matter. We have a certified copy of 
the city records of May 7, 1890, which reads as fol- 
lows: 


“Resolved, That the proper authorities be instructed 
to inspect the work being done on the stand-pipes and 
wells of the Peoria Water Co., and report to this 
council as to the quality of material and workmanship 
thereon. On motion of Alderman Hayden the resolu- 
tion was adopted.”’ 

The testimony taken shows that this resolution was 
not complied with. The committee never made any re- 
port to the council, or paid any attention to the cun- 
struction or material used, either of the stand-pipes or 
reservoir. Taking these facts into consideration, and 
also the fact that the Mayor of the city at that time 
testifies that he was chairman of these committees, we 
find that the city authorities were criminatiy negligent 
of their duty. 
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STAND-PIPE ACCIDENTS AND FAILURES.* 
By Prof. Wm. D. Pence. 
(Continued frow p. 318.) 
Seneca Falls, N. Y., Oct. 27, 1887. 


The stand-pipe at Seneca Falls, N. Y., 
failed by a rupture in one of the side plates at 3 
p. m. on Oct. 27, 1887. It had been in use since 
July 1 preeeding, but had given no visible evidence 
of the defect which resulted in its destruction after 
only four months’ actual service. The capacity 
of the stand-pipe was about 637,000 gallons and its 
height was 130 ft. The diameter at the bottom 
was 30 ft. and at the top 27 ft. 9 ins., the reduc- 
tion being made in the construction by placing each 
successive cylinder inside the next lower one, There 
were 30 courses of plate, of which the lower eight 
were 5 in. thick, the next eight % in., the next 
seven % in. and the upper seven were “4 in. thick 
In the bedplate, thicknesses of 34 and 5¢ in. were 
used, the thicker plates being ated about the cir- 
cumference. 

The riveting, which was done in a first-class man 
ner, was double in the vertical and single in all 
the horizontal seams. In the latter the pitch varie | 


steel 





1894. 


April 26, 


from the bottom. The lower 40 ft. was torn into 
a number of pieces, which were projected to con 
siderable distances from the foundation. The top 
section of 90 ft. fell in a northwestward direction, 
being carried nearly 30 ft. clear of the foundation. 
Several defective plates were found in the ruins, 
one particularly defective fragment being thrown 
some distance westward from the upper section. 
The fractures in general indicated an inferior grade 
of steel, marked brittleness being displayed; they 
also gave signs of the steel having been under- 
worked in the process of its manufacture. There 
were many cracks of a brittle character in the body 
of the plates, but fractures along rivet lines were 
more common. With a full tank the 15-16-in. rivet 
holes and the 3-in. pitch in the %-in. bottom course 
of plates gave the excessive strain of 23,000 lbs. 
per sq. in. in the net section and the rivet shear 


was 25,000 Ibs. per sq. in. 

It should be observed that this stand-pipe was 
both designed and constructed without engineering 
advice of any sort and that no provision whatever 
was made for inspection of the structural materials. 
The cause of the 
lack of uniformity 


failure has been assigned to a 
in the quality of the steel and 








FIG. 4. COLLAPSED TOWER AT THOMASVILLE, GA., LOOKING SOUTHEAST. 


from 3 ins. in the thicker to 244 ins. in the thinner 
plates; the double riveting was staggered with 3 
ins. between rivets in each row and the rows were 
3 ins. apart. All rivets were % in. diameter and 
the rivet holes were punched and not reamed. No 
anchorage whatever was provided either in the form 
of guys or anchor rods. 

The foundation was constructed of rubble masonry 
of very inferior quality. A pit about 2 ft. deep was 
dug into the clay and, of three courses, only the 
top one was laid in mortar, Rosendale cement be- 
ing used. The bottom of the tank was first laid 
directly on the top of the foundation without being 
bedded in mortar, but after four courses of plates 
had been riveted on, the tank was lifted and a 
layer of Rosendale cement mortar 3 ins. thick was 
put under the bedplate. 

Water was flowing over the top of the stand-pipe 
when the failure occurred. The first rupture seemed 
to take place on the northwest side about 8 ft. 


*Copyright, 1894, Engineering News Publishing Co. 


to the existence of flaws in the plates, but if con- 
sideration be given to the low margin of safety 
above mentioned the defective design should share 
the responsibility. 


References.—Sanitar Engineer, Vol. XVL, . 643, 
683. (Noy. 5, 12, 1887). as News, Vol. x EEL, 
337 (Nov. 5, 12, 1887). Proceedings American Water-Wor 
‘Association, 1888, p. 106. sng ee inte Building Kec- 
ord, Vol. XVIL, p. 337 (May 12, 1 Engineering 
News, Vol. XX., p. 272 (Oct. 6, 1g8eh, Journal New 
England Water- Works Association, 1893. Engineering 
Record, Vol. XXVIL., p. ae S ta 4 1893). ngineer- 
ing News, Vol. xx. (March 16, 1893). 

Thomasville, Ga., Dec. 6, 1887. 

This stand-pipe, as first designed, was to consist 
of a 70-ft. brick tower supporting a wrought iron 
tank 25 ft. in diameter and 30 ft. high, the total 
height ta tg be 100 ft. As planned and partly 
executed the brick tower consisted of an interior 
pier 6 ft. in diameter surrounded by an outer cir- 
cular wall having eight buttresses. The brickwork 
was nearing completion when some bracing that had 
been placed between the center pier and the outer 
wall was removed. The pier fell, carzying with 





April 26, 1894. 





it a section of the outer wall, including one of the 
buttresses, as shown in Fig. 4. It was first thought 
that the accident was due solely to vibrations 
caused in hoisting brick to the top of the pier, but 
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tions. Upon removal of the manhole after the pip 
was emptied it was found that the ladder which 
had been constructed upon the inside had been 
entirely broken down and the rivets holding it had 
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FIG. 5, TEMPLE STAND-PIPE, LOOKING EAST AT PORTION OF LOWER PLATES. 


it was afterward found that there had been some 
inequality in the settlement of the foundations 
which may have had some influence in causing the 
failure. However, this inequality in settlement may 
have been one of the effects rather than a cause of 
the failure. The tank had not been erected at the 
time of the failure, and consequently the damage 
to property was limited to the brickwork itself. 
Four men, one of whom was the contractor, were 
killed and four others seriously injured in the aecci- 
dent. 


References. — Engineering & Building Record, Vol. 
XVIL, pp. 22, 40 (Dec. 10, 17, 1887). Engineering 
News, Vol. XVIII., p. 428 (Dec. 10, 1887). Proceed- 


ings American Water-Works Association, 1888, p. 106. 
Engineering & Building Record, Vol. XVII., p. 337 
(May 12, 1888). Engineering News, Vol. XX., p. 272 
Water-Works, 1880- 


(Oct. 6, 1888). Manual American 
‘90, 326. Correspondence with Water-Works Cv., 
Thomasville. 
Greencastle, Ind., Jan, 21, 1889. 
The 22x 140-ft. wrought iron stand-pipe at 


Greencastle, Ind., was damaged by falling ice Jan. 
21, 1889. Following a period of very cold weather 
the ice had been heard to fall in the stand-pipe 
and the next morning the pumps had been started 
slowly with a view to loosening it. An unwarranted 
rise in the pressure, considering the speed of the 
pumps, caused some apprehension, so the stand-pipe 
was closed and water was pumped directly into 
the mains until the weather permitted the pipe to 
be drained. The drainage had not proceeded far 
when it was arrested by a loud report which indi 
eated the danger in lowering the water before the 
ice had melted sufficiently to clear inside obstruc 
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FIG, 7. 


TEMPLE STAND-PIPE, 





been sheared off. No further damage could be dis 
covered. In the repairs the inside ladder was en 
tirely omitted and no further trouble with ice has 
heen experienced. 

Vol 
with 


_References.—Engineering 
NXIII., p. 310 (April 11, 


& Building Record. 
ISD1). Correspondence 
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burst and fell about 2:30 a. m., on Oct. 25, 1890 
It had been filled several days previous for the pur 
pose of testing the work, but had not been accepted 
from the account of a 


leaks in the joints of the lower courses 


contractor on number of 
The stand 
pipe had a capacity of 282,000 gallons and it was 
designed to supersede an elevated wooden tank 
The side plates consisted of 24 courses of 5 ft. 
each, having thicknesses as follows, the bedplate 


having been 7-16 in. thickness 


Thickness Thickness, 


Courses. inches Courses nebes 
St ASE ‘ % 10 to 12 \ 
De eates ‘ ‘ 9-16 13 to 16.. 5-16 
> 6 oa. 4 17 to 20 Ms 
7.9 7-16 21 to 24 ; 3-16 

A 6x6 %-in. bottom angle, a 3 «3 « 5-16-in. top 
angle, and an intermediate stiffening angle, 2% x 
214 x 5-16 in., 65 ft. from the bottom, were used, 
all placed upon the inside. The bottom angle was 
double riveted to the bedplate and to the first 
course With 1-in. rivets, having a pitch of 214 ins 
All vertical seams and the horizontal seams in the 
tirst four courses were double riveted: all other 


horizontal seams were single riveted. 

The foundation consisted of cone 
ity, 22 ft. and 54 ft 
respectively, and 6 ft. in resting upon a 
soft but firm Twelve Din 
turnbuckle anchor bolts were used, extending from 


rete of tair qual 
in diameter at top and bottom, 
depth, 
limestone stratum 
lugs riveted to the second course of plates to 


founda 


cast 


1S x 18x \%4-in. anchor plates beneath the 


tion. 

The quality of plate metal specified was “ steel, 
60.000 Ibs. tensile strength, free from flaws and 
blisters,” but no structural tests were called for or 


were made during construction of the stand-pipe 


The lower third of the stand-pipe, consisting of 





FIG. 6. 


constructing engineer (1893). Correspondence with the 
superintendent of Greencastle Water-Works (18¥3) 


Temple, Tex., Oct. 25, 1890. 
The 20 x 120-ft. steel stand-pipe at Temple, Tex.. 


LOOK NG WEST THROUGH UPPER PORTION. 


COLLAPSED STAND-PIPE AT TEMPLE, TEX. 
OF LOWER PLATES. 


LOOKING SOUTHWEST AT PORTION 


the first eight courses of plate, Wis usunuder 
and the larger portion of it, 


thrown in a distorted mass about 60 ft. to the east 


torn 
clinging together, was 
ward; several pieces were projected to considerable 
distances in other directions, and a few fragments 
of the first course of plates held fast to the bottom 
angle. A the entire 
upper two-thirds of the stand-pipe fell to the west 
ward, clearing the foundation and collapsing upon 
striking the ground. Figs. 5 to 8&8, 
views of various parts of the pipe. 

The line of fracture around the base occurred 
either in the bend of the bottom angle or in the 
*-in. side sheets along the upper line of the lower 
double row of riveting, mainly the latter. Most 
of the breaks in the angle itself appeared to have 


section consisting of nearly 


inclusive, are 


been caused by impact from falling plates, as shown 
by the crushed and brightened metal. Although 
the bedplate was thus somewhat protected, it did 
not entirely escape damage, for several distinct in 
dentures and one large gash 
the latter being especially conspicuous. 
cision was located near the southeast edge, as 
shown in Fig. 8, and extended through the bedplate 
and into the concrete to a depth sufficient to allow 
a considerable block of the latter to be washed out. 
After a careful search the particular plate which 
thus punctured the bedplate was found near the 
southeastern outskirts of the ruins, its 
tion being based upon the bruised and 
edge covered with particles of conerete 


were produced in it, 
This in- 


identifica 
rolled-up 
Although 
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the exposed edges of the foundation were much 
crushed and scoured, the original layer of cement 
mortar upon which the bedplate had been set was 
not appreciably disturbed, for even the bearing of 
the outer circle of rivets remained firm. The anchor 
rods were bent down radially, several of them 
breaking in the threaded portion. 

The lines of fracture and general behavior of the 
lower and thicker plates indicated a distinctly brit- 
tle and almost crystalline character, although the 
numerous curled and rolled-up edges to be observed 
in the ruins of many of the thinner plates plainly 
suggested their ability to stand a severe cold bend 
test. The riveting, which in general seemed to 
have been fairly well done, revealed its weakest 
feature in the excessive length of single riveting 
which failed by rivet shear. The rupture of double- 
riveted joints occurred mainly along the reduced 
plate section. No well-defined flaws or defects were 
found, except a narrow line of rust, discovered 
within a few hours after the failure, along the 
outer edge of the otherwise bright fracture in the 
lowest course at the bottom angle. This fact is of 
interest in connection with certain loud snapping 
sounds which had been heard coming from the 
stand-pipe after it was filled. 

It is credibly stated that this stand-pipe was 
originally designed and the plates punched for use 
at another point, the original plan, however, call- 
ing for a height of 110, instead of 120 ft., and that 
upon deciding to ship the plates to Temple, Tex.., 
two courses (10 ft.) of “ tank steel’ were added at 
the bottom, 

The failure was at first popularly ascribed to the 
malicious use of dynamite on account of the in- 
cision in the bedplate, but this theory ceased to 
be entertained with the discovery of the cutting 
edge above mentioned. Prof. J. B. Johnson, who 
personally investigated the failure and subsequently 
made tests of the steel plates, thus refers to the 
quality of metal in the two lower courses: 

The tensile strength was 75,000 lbs.; but they were 
so brittle that when the 2%-in. wide test specimens, 
which were sheared off the sheets and slightly bent in 
the shearing were straightened in the rolls, several of 
them broke short off, like cast iron. The computed 
stress per square inch of net section in a bottom ring 
vertical seam was only about 17,000 Ibs. when it failed. 

Since sheets possessing qualities such as those 
above described could not, with reason, be ex- 
pected to pass through the process of punching and 
bending without damage to the metal, the failure 
seems plainly due to defects originating in this 
manner. While, as already stated, no structural 
tests were required, the working and punching of 
the plates must, of necessity, have revealed the 
dangerous qualities above mentioned, which should 
have led to their rejection. The projection of the 
lower portion to the eastward and the toppling of 
the upper section to the westward indicate that the 
initial rupture oceurred upon the latter side of the 
stand-pipe. 

~nw 
neering News, Vol. XXIV., p. 385 (Nov. 1, 1890). Sci- 
entific American, Vol. LXIIL, p. 353 (Dec. 6, 1890). 
Engineering News, Vol. XXV., p. 351 (April 11, 1891). 


Correspondence with the engineer who investigated ac- 
cident (1883). Personal examination (Oct. 25, 1890). 


References.—The Temple ‘‘Sun,”’ Oct. 25 1890. Engi- 


TRACK ELEVATION, LAKE SHORE AND 
ROCK ISLAND RAILWAYS, CHICAGO. 
As stated in our issue of March 26, 1894, an 

ordinance requiring the Lake Shore & Michigan 

Southern ‘and Chicago, Rock Island & Pacific rail- 

ways to elevate their tracks in the city of Chicago 

Was recently passed by the City Councils. 

The following tables showing in a general 

way the nature and amount of the work 

tou be done have been compiled from figures given 
in the ordinance. Details of the general ordinance 
providing for the elevation of all railway tracks 

in the city of Chicago, which was passed Feb. 23, 

1895, and the various subsequent investigations 

which have been made by the city’s and the rail- 

Way companies’ engineers to develop the best 

method of carrying out the work have been pub- 

lished in our issues of March 9 and Oct. 5 and 

19, 1893. 

Seginning at a point near Sixteenth St., the Lake 
Shore & Michigan Southern and Chicago, Rock 
Island & Pacific railways occupy a common right 
of way to Sixty-first St. The grades and distances 
for the proposed elevation between these points 
are as follows. 


Elevation above 


Per cent. Distance, present track, 
ft. 





grade. ft. 
Plus 0.5... Sly 
Level Kes i doles eunlaw cee 84 and 10 
NE REE is sadiawsie cima Neos okies 2, 10 and 9% 
Level ... Yigand YW, 
Plus 0.25 9% and 10 
AG ca ae aid oa, 6 <b)e ee weedy v4 and 10 
Minus 0.2 S and 4% 
Minus 0.3 S and 4% 
eg ae EL eee ee 5 
4 aS err ere 1,000 6 
BAU : ecu aendu se ats 00 spam Ss 
Minus 0.3 ; 4 
RIUGR , tstibed rutinawnes on dkaenee 2,¢ 4 
Pius 0.33 Ae os 5 
BOGE sities nected cdadks ves GER epee ” 


From this point the tracks of the Lake Shore & 
Michigan Southern R. R. diverge, running 1,600 ft. 
at a grade of minus 0.2 and thence by such a grade 





The ordinance requires the minimum clearance 
to be not less than 12 ft. for the streets, and not 
less than 714 for sidewalks. The railway companiex 
are required to pave the subways with brick on 
ins. of hydraulic cement concrete, and to pave th: 
sidewalks with concrete. They also are to bear the 
expense of grading the approaches and paving the 
approaches with cedar blocks. Wherever alleys ar- 
now open and intersect the streets to be sunk, th: 
railway companies must grade these alleys down t. 
those streets. Street railway companies occupying 
the present streets are to stand the expense 0! 
draining the subways, whether by gravity or |, 
pumping, aad of diverting all pipes and other con 
duits. 

The bridges over the streets are to be of iron «) 


} 








FIG. 8. 


as the company may choose to its yards. The 
tracks of the Chicago, Rock Island & Pacific are 
to run from the point of divergence as follows: 


Klevation above 


Per cent. Distance, present track, 


grade, ft. tt. 
NE iste aha 01a io'sie sn cine PE 1,000 10 
CMS ous kz waa a Swaetea ee cowe 1,850 Ww 
Pee MERD. oc s sock sch a'nn's acl ee 10 and 9 
0G 5 os cata ve Ras dace 2,200 To present grade 


There will be 38 separate subways to carry the 
various streets crossed underneath the tracks. The 
greater number of these will have but two ap- 
proaches, but some of them will have three or more 
approaches. The principal dimensions of these vari- 


ous subways are given in the accompanying table. 

Table Showing Dimensions of Street Subways Re- 
quired for Proposed Elevation of Tracks of Lake 
Shore & Michigan Southern, and Chicago, Rock 
Island & Pacific Railways in Chicago. 











= ——Approaches,—— Depres- ¢ & 
o. , sion. S © 
Ex Length. Grade. a & 
=a = = & 2s 
Street ‘aa vik ae ze Se Skee aa ial 
¢€* 42 © @ § 39 
om :, : m,, 1 _- Fems 
au Se ye e ws 6 Se 
8th .......... 80 190 20049 465 9.3 9.3 142 40 
Archer ....... © 115 135 4. 3.9 4.6 4.5 195 80 
BOG occ cccivsee OO eee 2.7 48 43 100 66 
23d ...........100 120 120 3.66 3.44 4.4 4.1 120 6 
Bath ..ccvecscr tke MS 1 SH 2.93 4.1 3.8 130 66 
25th ..........100 100 100 4.5 3.9 45 3.9 120 66 
SBtha 2 nonce ee LO 140 1 3S 3.3 5. 4.04 135 66 
Zith ..........120 90 803.8 3.06 3.42 3.17 140 @& 
BER .ccveeccccdee SS @a% 3. 2.55 2.45 120 66 
Sth ........-.100 00 19017 24 1 is iS 
Bist .000cc.c ek 140 100 24 1.97 3.35 3.15 120 66 
32d. ..........100 80 100 2.625 2. 2.1 2. 120 66 
SOG.  cvccccces-kOO GH 350 4. 173 2.6 2.6 120 66 
REE, eee ee 2.19 4.39 130 66 
Sith ..........100 3 SS aw = 2. 130 66 
38th ..........100 80 8015 2.87512 23 130 6 
Scans ow cee 100 100 140 3. 3.15 3. 4.4 130 66 
Root .........120 1830 130 3.5 3.5 4.55 4.25 130 66 
43d ...........465 200 290 39 21 79 61 485 GB 
44th ..........100 160 176 4.25 3.37 68 5.92 125 66 
45th ..........100 144 184 3.75 2.55 5.4 4.7 140 65 
46th ..........100 145 135 3.55 3.15 5.15 4.25 130 66 
47th ..........175 190 ... 335 264 4.96 4.31 195 68 
Gist ..........240 189 100 4. 4.19 7.2.6.7 250 66 
S3d ..........-100 100 155 3.48 355° 6.8 5.5 ‘125 66 
ree ne er ee. : ae a 
Sith ..........100 @ @1.96 1.0 1.17 1.17 120 6 
Cloud Ct. .....100 115 160 2. O.84 2.3 1.34 125 66 
59th ¢.........100 120 140 3.68 1.04 4.35 1.45 120 ww 
60th ..........100 130 100 3.1 2.53 4.03 2.53 120 66 
Gist ..........200 150 160 3.47 3.125 5.2 5. 278 66 
G3d ...........845 55 100 3.64 ¢ a 
State ........cu0 190° 390 5. 
@O6th ..........16 8 80 3.75 
to 2.5 
Gith ..........16 0 @25 25 15 15 145 6 
Normal Pkwy..105 135 35 3.33 3.35 4.5 4.5 215 73 
69th ..........105 100 1003.3 3.3 3.3 3.3 190 66 
Junction of 
65th ....... & 150 150 3.33 3.33 5. ss 75 66 
Wentworth.330 130 2203.85 18 5 5. 580 .w 
to 3.33 


INCISION IN BED PLATE OF TEMPLE STAND-PIPE. 





steel with masonry abutments and to have either 
solid floors or to be provided with such devices as 
will carry off storm water and prevent any dripping 
into the streets below. At the street crossings the) 
may set the abutments back far enough to leave 
room for stations and stairways. All of the work 
is to be subject to the approval of the Commissioner 
of Public Works. 

Work must be begun before Aug. 1, 1894, and 
carried on at the rate of 144 miles a year. In case 
of lawsuits arising to obstruct the work, the time 
occupied in those suits shall not be counted agains 
the companies, but the city is to have the right to 
intervene in any such suit. The railway companies 
are to indemnify the city from all costs and dam 
ages arising from this work and to defend such 
suits at their own expense, except that the city is 
to pay land damages arising from the change of 
grade of any streets that have been established 
since the acquirement of the rights of way by the 
railway companies, and suits for such damages the 
city will defend. Within 90 days after the passage 
of the ordinance the railway companies are to notify 
the Commissioner of Public Works of the point at 
which work will begin. If they fail to notify the 
Comniissioner, within the time limit, of the point 
at which work will begin, or if they fail to com 
mence work within the time limit, or if they fail to 
complete the work within the time specified, they 
shall be liable to a fine of not less than $200 for 
each day. They shall not be permitted to run lo- 
comotives over tracks at grade within the limits set 
out for the elevated ways after the time set for the 
eompletion of the work, and shall be subject to a 
fine of not less than $100 and not more than $200 
for violation of this provision. After the. elevation 
of tracks has been made, trespassers upon the em 
bankment or structure shall be liable to a fine of 
not more than $100 and not less than $10 for each 
offense. All regulations as to speed of trains, as to 
signals, maintenance of gates and flagmen shall 
cease to apply after the operation of the elevated 
structure has begun; but the railway companies 
shall be required to light the subways. All of this 
is conditioned upon the railways making a con 
tract within 30 days after the passage of the or- 
dinance to carry out the work within its terms. 

The railway companies have refused to accept the 
ordinance unless it is considerably modified. ‘Thei.- 
principal objections are that the ordinance calls for 
a depression of the cross streets ‘south of Twenty 
second St. 1 ft. greater than was required in the 
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original ordinance (Eng. News, March 9, 1893), and 
this, it is claimed, for the benefit of the Chicago 
City Ry. The railways ask to be relieved from the 
expense of this extra work. It is also claimed that 
the depression of Eightecuth St. as proposed will 
entail very heavy property damages and will at 
the same time make the approaches to the subway 
impassable. A 
at grade to be seeured by raising the 
therefore asked for at Eighteenth St. until the 
further elevation of the tracks from this point 
north, which will be demanded by the elevation of 
the St. Charles Air Line R. R., will allow the con 
struction of a subway. Some changes are also asked 
in the manner in which property damages are to be 
assessed and in minor details. It is probable that 
the ordinance will be resubmitted to the city coun 
eils and an effort made to have it amended in a 
manner satisfactory to the railway companies. As 
a uumber of the aldermen are disposed to think the 
ordinance already too lenient in its pro- 
visions, it is doubtful if amendments are 
adopted, and if current rumor goes for anything, it 
is possible that a more severe general mandatory 
ordinanee will be soon passed compelling all rail- 
ways to elevate their tracks. 


a steep as to be almost crossing 


street is 


present 
such 


THE EUREKA STREET SWEEPING 
MACHINE. 
Next in importance to providing and maintaining 


good city pavements is the cleaning of the same, 
and in both respects the large majority of our cities 
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CORLISS ENGINES IN 
AFRICA. 

Probably few visitors at the Chicago Exposition 
lust summer failed to witness the picturesque ex 
hibit by the De Beers Diamond Mining Co., of 
Kimberley, South Africa, of the various processes 
which are gone through from the mining of the 
diamond-bearing earth to the final mounting of the 
finished gem. As most of our readers probably 
know, the De Beers mines at Kimberley are ex 
cavations of great depth and no small amount of 
power is required for working the hoisting ma 
chinery as well as for driving the machinery which 
pulverizes and washes the diamond-bearing ground. 
Fuel at Kimberley is expensive, moreover, and 
high eflicieney in the steam power plants used is 
therefore a matter of importance. 

In 1891 the managers of the De 
called for bids for four vertical triple-expansion en 
gines fitted 


CHICAGO SOUTH 


Beers mines 
with Corliss valve gear and each de 
veloping 226 I. HP. at the most economical point 
of cut-off, at 75 revs. per minute. The engine was 
also required to be capable of developing 275 HP 
when cutting off in all the cylinders and condensing 
Bidders were asked to guarant-e that the quuantiiy 
of feedwater should not exceed 1414 lbs. per brake 
horse power, and to agree to forfeit £200 for each 
14 lb. of feedwater 
guarantee. 

The specifications 


used in excess of the above 


were sent to the company’s 


consulting engineer in London in September, 1S01, 
company received in all 
which 11 


and the 14 replies from 


engine-makers, of eame from England, 





THE EUREKA STREET SWEEPING 


and towns are wofully deficient. The accompany 
ing illustration, reproduced from a_ photograph, 
shows a new form of street sweeping machine 
which has many points in its favor. 

In this machine the clutch for throwing in and 
out of gear is keyed on the shaft, the small gear 
wheel remaining loose on the shaft until the clutch 
is moved up, when it becomes rigid. The pinion 
was formerly made to pull out and go in gear with 
the large gear wheel, while the latter was in mo 
tion, but this resulted in a breakage of cogs, to 
prevent which the clutch is now used. The large 
gear wheel is 22 ins. in diameter, split and bolted 
to facilitate and cheapen repairs, and the small 
gear is 9 ins. in diameter. The axle is of 2%-in. 
steel, the wheels are -ft. and the broom 
sweeps TY ft. in the clear. The broom consists of 
No. 5 reed set in a -in, solid roll and filled with 
pitch. A lever and weight are provided for raising 
and lowering the broom and a spring, instead of a 
chain, suppor‘s the outer end of the broom, giving 
it more vertical play; a Jeffery sprocket chain belt 
is used. The broom does not revolve when the ma- 
chine is propelled backward. 

The axle of the machine is inclosed in a patent 
box hub as a protection against dirt, and a triple 
ratchet is used to hold the axle rigidly in direct 
center. It is stated that the machine can be turned 
in its own length without dragging the broom and 
can be handled with ease even by inexperienced 
men. It is now used by the city of Newark, N. J.. 
and in other localities. The machine is made by 


guge 


the Lewis & Fowler Manufacturing Co., 28 Sand- 
ford St., Brooklyn, N. Y. 
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1 from Switzerland and 2 from America. Of the 

firms answering, ten declined to submit bids, some 

of them saying that they never gave a guarantee. 
From one firm the following reply was received: 


We have carefully considered the specifications 
handed to us by you of the new engines for the De 
Beers Consolidated Mines, Ld., and regret that we 
cannot see our way to tender for engines in accord- 
ance therewith. Were there no conditions in the speci- 
fications respecting tests—we should still decline to 
tender for such engines, as it is our opinion that the 
company would not do well to adopt them. A pressure 
of 120 Ibs. is far too low for triple expansion engines, 
and the economy due to the adoption of the triple 
expansion engine could not be reached with any press- 
ure under 160 Ibs. 


The company’s London engineer wrote that with 
the exception of one firm, all the makers there 
whom he had interviewed expressed the opinion 
that no engine could be made to perform the re 
quired duty under the specifications given. Engine- 
builders were willing to build the engines, but were 
not willing to guarantee the required duty. 

Finally, after an inquiry extending from October, 
1891, to May, 1802, the engineer sent four tenders, 
three of which contained the desired guarantee, 
and the fourth guaranteed a feedwater consump- 
tion of not more than 14.75 Ibs. per I. HP. per hour. 
Of the three bids named, one was for engines with 
slide valves, which left only two bids in conformity 
with the specifications, and the contract was 
awarded to the lower of these two, the firm of 
Fraser & Chalmers, of Chicago and London. 

The engines were built at the Chicago works of 
the firm and were duly shipped and erected at 
Kimberley. Under date of Nov. 13, 1893, Mr. 
Gardner F. Williams, General Manager of the 
De Beers Mines, addressed a letter to Messrs. 





Iraser & Chalmers (from which letter the 
facts are abstracted), stating that the test of th 
feedwater 


engines had shown a 


3.5 Ibs. of 


consumption of 
feedwater per brake horse power per 


hour, or 1 Ib. better than the guaranteed rate. 


We are informed that the friction of the eng “ 
was found to be only St, of the load, making 
the above duty correspond to a feedwater consump 
tion of 12.76 Ibs. per horsepower-hour. The cyl 
inder diameters are 12, 23 and SO ins. and the 


speed at i? revs 


d that taking inte 


stroke is 3 ft., 
of 450 ft 


consideration the 


making a 


piston 


per minute. It is claim 


small size of the engine. the 
moderate speed and low steam pressure tha 


economy has been nowhere equaled. It certainly 


Messrs. Fraser & 


similar to 


is a record highly creditable ti 
Chalmers. An 
the De Beers Co 


the Salt Lake City 


engine those built for 
has recently been completed for 


Copper Works 


HARPER'S FERRY IMPROVEMENT, 
B. & O. R. R.* 
By William Lee Sisson, Assoc. M. Am. Soc. C. E 





At Harper's Ferry, W. Va o> Miles west of Was! 
ington the Potomac, flowing fron SoTiie lis ‘ 
southeast, is joined by the Shenandoah, and break 
through the gap in the Blue Ridge, flowing thenes 
ward nearly at right angles to its former courss 
with steep and rugged mountain slopes on all sides 
The Potomac has an average width of 1.200 ft but 
Where it joins the Shenandoah it is Soo ft with an 
average depth of 5 ft. and a depth at extreme high 
water of 41 ft 

The old main line of the Baltimore & Ohio R. R 
follows the north bank of the Potomac from one mils 
east of Harper's Ferry to the west side of the 
where it curves sharply with a 22° curve and ero 
the canal and river on a single-track through bridges 
At the east end the bridge branches into a **y med 
the main line follows an arm of the “yy non 5 
of 2 After crossing the bridge the old main li 
follows the south bank for half a mile on i 
trestle reinforced by intermediate wooden bonts 
then crosses the old Government canal on a rt 
track bridge of 16-ft. span to the foot of the b 
near Island Park, and for two miles further f 
along the West Virginia shore where it leave thre 
river. 

The present improvement at this point adopts the 
main feature of the plan proposed meny vears 
aud the work of construction involved in making tt 
changes is as follows Exeavation of 50.000 eu. wide 
of solid-rock cutting, the euts in some places being 8O 


ft. high (this cutting, when made into embankment 
showed an increase of about SO): building 
deck spans of S54 ft. each, and three through Sprites 


of 140 ft. each, one deck span of 100 ft. and one half 
through span of 34 ft building eight piers op 
posite and in a line with the piers of the old bridge 
so as to obstruct the water-way as littl 
building a double-track tunnel S812 ft. lon 
the county road; building 150 ft 


6 ins.; 


a8 possible 
x rebuilding 
double-track trestle 
ete 

The tunnel is 2S ft. wide at the springing line at 
10 ft. 6 ins. above subgrade, with a semi-cireular arci> 


of 14 ft. radius. The headings were 8 « 25 ft. at the 
full top section of the tunnel, and were kept 15 ft 
in advance of tne bench, no timbering being necessary 


The rate of progress was about 18 ft. at the east 
end and 19 ft. at the west end per week. A small 
portion of the tunnel only had to be lined ile 
county road was raised 36 ft. at the east end of the 
tunnel, so as to cross over the new line. ‘The west ap 
proach was made by gradually raising the old road 
between the old main line and the side of the moun 


tain 2 ft. at a time 
the proper 


sO as to keep travel coiling until 
height was attained. The connection be 


tween the old and uew line had to be made whit 
travel was progressing, which was done by first lay 
ing a third track. track had to be 


gradually raised, ¥ ins. at a time, to its final height 


The west-bound 


A new process for preserving 
Dr. Zironi, of Milan. heating 
the wood in an exhausted cylinder, and then puts into 
‘The 
is impregnated with this for at least two hours. 
When the wood is saturated, the liquid is run off and 
a jet of steam is introduced which carries away the 
hydrocarbon solvent, leaving the resin iu the pores. A 


wood is proposed by 
He extracts the sap by 


the cylinder a svlution of resin in a hydrocarbon. 
wood 


very considerable augmentation of weight is said to re 
sult from this process, and proves the presence of the 


resin. 


* Abstract (from the Society's bulletin) of a paper 
read at a meeting of the American Society of Civil 
Fugineers, April 18 








344 


PERSONALS. 

Mr. George Beers, civil engineer, of Norwalk, Conn., 
died April 14. 

Mr. John L. Creech, of Ava, Mo., Surveyor of Doug- 
las County, was killed by lightning April 18. 

Mr. H. BD. Taylor has been appointed Superintend 
ent of Tests of the Lehigh Valley R. R. He formerty 
held a similar position on the New York, Pennsy!- 
vania & Ohio R. R. 


Mr. G. EB. Ellis, Inspector of Signals on the Western 
Division of the New York Central R. R., nas been ap- 


pointed Assistant Superintendent of Signals on the 
Hudson River Division. 
Mr. H. W. Gays, General Manager of the St, Louis 


Merchants’ Bridge & Terminal Ry., has resigned owing 
-to the transfer of that property to the Terminal Rail- 
way Asoociation of St. Louis. 


Mr. H. Hawgood has resigned his position as Resi- 
dent Engineer on the Southern Pacific Ry., which he 
has held since 1888, and has opened an office as con- 
sulting engineer at Los Angeles, Cal. 


Maj. Clifton Comly, U. 8. A., died at Governor's 
Island, New York harbor, April 17. He was born in 
Obto in 1844 and graduated at West Point in 1862. 
After the close of the war he became specially inter- 
ested in ordnance, was appointed a member of the 
Ordnance Board in 1867, and was commandant at the 
Indianapolis Arsenal from 1886 to 1890. At the time 
of his death he was president of the Ordnance Board 
and a member of the Board of Ordnance and Fortifica- 
tions, two of the most important boards in the War 
Department. At the Columbian Exposition he was 
Commissioner of the War Department on the Govern- 
ment Board of Managers, and was in charge of the 
Military Engineering Division of the Engineering Con- 


gress. He had been superintending tests of the Cro- 
zier-Buffington disappearing gun carriage at Sandy 
Hook on the day of his death. 

Mr. Robert Harris, Vice-President of the Northern 


Pacific R. R. Co., died in Rochester, N. Y., April 21, 
while en route to New York city. He was born in 
Portsmouth, N. H., in 1830, studied civil engineering, 
and was engaged on railway work in New England, in- 
eluding that part of the New York & New England R. 
R. between Fishkill and Naugatuck. In 1853 he was 
engaged on the Galena & Chicago Union R. R., and 
from 1856 to 1860 was Superintendent or the Racine & 
Mississippi R. R., now a part of the Chicago, Mil- 
waukee & St. Paul R. R. In 1860 he became Generai 
Superintendent of the Galveston, Houston & Henderson 
road, and later of what is now the Galveston, Harris- 
burg & San Antonio R. R. In 1861 he entered the 
Union Army. In 18638 he became Assistant General Su- 
perintendent of the Chicago, Burlington & Quincy R. R, 
Two years later he became General Superintendent, 
aud in 1876 he was elected President of that company. 
He retired in 1878 to become the General Manager of the 
New York, Lake Erie & Western R. R., and subse- 
quently he was elected Vice-President. In 1879 he was 
chosen a director of the Northern Pacific R. R. and 
was elected Vice-President in 1881, but declined to 
serve, When Mr. Villard retired from the Northern 
Pacific, Mr. Harris was elected as President, taking of- 
fice in January, 1884. In 1888 he retired, but in 1889 was 
chosen as chairman of the Board of Directors. in 
October, 1808, he was re-elected a Director, and was 
made Vice-President. He was a man of strong char- 
acter, and a thorough and capable railway manager. 


NEW PUBLICATIONS. 


SANITARY IMPROVEMENTS FOR THE CITY AND 
PORT OF SANTOS, BRAZIL. Including Descrip- 
tive Memoir, Specifications, Estimates of Cost and 
Sundry Appendices. Prepared by E. A. Fuertes 
Engineer under Contract with the Government o 
Sao Paulo; Rudolph Hering and J. H. Fuertes, Con- 
sulting Kngineers. 1894, New York. 4to; 276 pp. 
No plans with text. 


This most elaborate report practically covers the re- 
building of a city, under peculiar conditions of climate, 
surroundings and habitations. It has rarely fallen to 
the lot of American enginetrs to handle so broad and 
intricate an engineering and sanitary problem, and 
the manner in which it has been here treated reflects 
the greatest credit upon its authors. The city ot 
Santos is on the Atlantic coast, 300 miles south of 
Rio Janeiro, in Brazil. The city lies on an island, 
about three miles from the coast, and is surrounded by 
tidal stream forming the harbor and chief comser- 
cial outlet for Sao Paulo and adjacent states. This 
island is generally a flat plain of about 20 sq. miles 
area, traversed by a range of gneiss and granite hills, 
much broken in outline and varying in height from 
200 to 500 ft. The hills rise abruptly and the plain 1s 
nearly level and partly covered by marshes of both 
gait and fresh water. The average elevation of the 
plain is 6 ft. above high tide, and the soil is gener- 
ally sandy. In the wet season of January, February 
and March, these fiat lands are converted into a vasr 
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marsh, while the sand thrown up by the heavy surf 
dams the natural drainage channels and keeps tne 
water in them at an elevation slightly above high 
tide. The present population of Santos is about 2%,- 
000; the average annual rainfall, for the last 20 years, 
was about 92 ins. at Santos, and 145 ins. on the top 
of the nearest high hill. Frost never appears, and the 
temperature differs at times as much as 40° between 
sunshine and shade. 

In the last ten or twelve years yellow fever and 
smallpox have found a lodgment in Santos to an alarin- 
ing extent, and this condition has caused the State 
government of Sao Paulo to seek means of making 
again healthy a place not naturally unfavorably 1o- 
eated. During six months of 1892 there were 1,676 
deaths from yellow fever, indicating a death rate of 
124 per 1,000 from this cause alone, in a population 
of 27,000. The 1892 death rate for smallpox was 17 
per 1,000, or 232 deaths in six months. The cause of 
this epidemic has been variously attribuied to the 
impregnation of the soil by foul matter before the 
sewers were built; to the deposit of dredged black mud 
to the west of the city, and to the natural disadvan- 
tages of the port, from a sanitary point of view, re- 
sulting from the deep deposits of black mud along 
the water front, and covered by the falling tide at 
some places for a width of more than 300 ft. At the 
present time the sewage is discharged at low tide 
upon this putrid surface, close to the pumping sia- 
tions and near the cemetery. In the latter the bodies 
are buried in the water of the soil, close to the sur- 
face, thus spreading danger by the polluted seepage 
water. Oremation of the dead is recommended. The 
harbor is also overcrowded with shipp:ng; for while 
from 150 to 200 ships may be in the harbor, the wharf 
and custom house facilities are so meager as to only 
permit dealing with 10 or 12 ships at one time. These 
ships, lying for months undischarged, serve as incu- 
bators for disease. 

Under these extremely unsanitary conditions the 
engineers recommend the following remedies and 
submit complete plans for carrying them out: First, 
quarantine, with well planned station and reguta- 
tions vigorously enforced; second, improvement in the 
construction and ventilation of houses, sewage recep- 
tacles, back yards, etc.; third, a water supply for 
public and domestic use; fourth, complete sewerage 
and sewage disposal; fifth, drainage of the subsoil to 
a proper depth below the buildings and the removal of 
all rain water; sixth, garbage collection and removal, 
and, seventh, street paving and cleaning. In the 
preparation of the elaborate set of plans forwarded 
with the original report, the most recent and advanced 
practice of Europe and the United States has been 
most carefully studied and utilized in the many ae- 
tails of construction recommended. Quarantine is 
properly insisted upon as the first step towards any 
improvement upon existing conditions, and in this 
connection the most complete and advanced directions 
for establishing a quarantine station are given that we 
have ever seen in print. From the graphic description 
of the unsanitary conditions existing in the houses of 
the lower class of inhabitants, it would seem that 
tire alone, promptly applied, would be the most effi- 
cient remedy. But wanting this, the recommendations 
for improving these conditions are sound and must be 
followed by the authorities if permanent good is to 
result. 

The present water supply, of about 1% million gal- 
lons per day, is furnished by an English company, and 
this water is excellent in quality and comes from moun- 
tain streams about 10 miles from the city. The sup- 
ply is ample, but the distributing system is inefficient, 
the pipes being so small as to eliminate by friction the 
pressure desirable. It is recommended to increase the 
supply per head from 25 to 79 gallons; to lay new 
supply mans, and build distributing reservoirs, and 
construct an entirely new distribution system. While 
a sewerage system was authorized in 1889, and partly 
built, it has never been completed, and the city is still 
dependent upon the old system of open or covered leaky 
drains, which saturate the subsoil with all manner of 
foul matter. The engineers recommend the separate 
system of sewerage, with automatic ejectors, flush 
tanks, pumping stztions, etc., all well planned and care- 
fully and completely worked out. The drainage of the 
foul subsoil is insisted upon and a system of main 
drains is planned for the wet areas at a low level, suf- 
ficiently large to carry off all the rains falling on the 
natural drainage area. Another system of small per- 
meable drain tiles, laid 3 to 6 ft. below the surface, 
will be depended upon to drain the subsoil. Flushing 
appliances are also provided. Garbage collection and 
speedy removal are also essential, as any refuse of this 
character is exposed to a tropical sun and is a fruitful 
disease breeder. Special receptacles, garbage carts, 
and cremation, or pumping into the ocean, are recom- 
mended. Street paving and maintenance come last, and 
brick pavement, macadam and gravel are recommended. 

The report includes full forms for contracts, specifica- 


tions, ete., for the several improvements recommended, 
including special technical specifications. The sum- 
mary of estimates of cost foots up as follows: 


uarantine stations, complete (kb eww Condes - $260,300 
Yater supply system, 7 
Sewerage system ~ 


Drainage system, 2s an Sis tbls s hale 593,837 
Canalization of swamps, west of Santos........ 100,000 
Garbage GIpONl PIMNE. 2. i... ccc ccc se rccce 17,000 
| A erie rete eerie 507,828 

MES RS wed bens nhs Dyn 3) $2,529,818 


To this is added $230,000 for building and equipping 
new yellow fever and smallpox hospitals and a new 
emigrant station; and $200,000 for raising bu'ldings, 
concreting cellars, filling up low ground, etc. With the 
original report were transmitted 30 large plans, each 
about 6 x 4 ft., containing the fu‘l details of the plans 
recommended. These plans are not reproduced in the 
printed copies of the report, and of the latter only 100 
coples were published, and they were distributed among 
libraries, colleges and personal friends of the eng: neers. 
The abstract here given will enabie the reader to judge 
of the enormous labor involved in this report, and indi- 
cates the many subjects to be considered and solved 
in a problem of this character. 

INDUSTRIAL EDUCATION IN THB UNITED 


STATES AND FOREIGN COUNTRIES. 8th An- 


nual Report of Commr. of Labor Ca 
Wright. Pub, Doc.; Svo: pp. 707. a = 


This is a disappointing publication, much of it pos 
sessing in a marked degree that common fault of such 
official compilations, slovenly editing, showing no con- 
sideration either for the cost of composition or the 
time of the reader, but the utmost tenderness ror the 
time and leisure of the official editor, which leads him 
to shovel into the work pell-mell such material as 
comes to him, but to take little or no pains to see that 
this material is compiled on a uniform plan and with 
no unnecessary gaps, nor with unmeaning generalities 
and platitudes instead of definite information. 

Nevertheless, this is a valuable and important report 
and in a way a very creditable one. Its main aim is 
to exhibit the status of industrial education in Europe. 
which is done by separate articles on the industrial 
schools of Austria. Belgium, France, Germany, Great 
Britain, Italy, Russia, Scandinavia and Switzerland 
These articles are literally mines of information, be- 
ing full of information in the raw state which on'v 
needs to be worked over and collated to be very valu- 
able, but with many surprising and seemingly needless 
gaps in the information, and with a large amount of 
useless verbiage which might well have been cut short, 
especially in the quarter of the work relating to Amer- 
ican experience and practice, which is at once tne 
least important and the least systematic and complete. 
Taken as a whole, however, few pub. docs. issued by 
our government have so good an excuse for being in 
type as this, or are likely to be of so much real value. 
GAS-LIGHTING AND GAS-FITTING. By Wm. Paul 

Gerhard. ©. E.. Consulting Engineer for Sanitary 
Work, New York. Second Edition, rewritten and 
enlarged: 12mo; pp. 190. Van Nostrand Science 


Series, No. 111. D. Van Nostrand Co., New 
York: 50 cts. 


‘These notes were first published in 1887 by Mr. 
Gerhard, and were supplemented, in 1892, by ‘Hints 
to Gas Consumers,’ which is here included. The 
main object of the present work is to point out 
plainly the evils and inconveniences resulting from 
eheap, hasty and misdirected work in putting in gas 
axtures, and the remedy for these evils and precau- 
tions to be taken to obtain the utmost and best ser- 
vice from a given amount of gas. In the latter half 
of the volume Mr. Gerhard gives a number of use- 
ful “hints to gas consumers’? on the proper use and 
management of gas; including in this the selection 
and maintenance of fixtures, gas leaks, precautions 
against fire, consumption of gas and control and re 
duction of gas bills, reading the meter, use of gas 
for cooking, etc. There is a large half-dollar’s worth 
of useful information to householders in this little 
volume. 

POPULAR LECTURES AND ADDRESSES: VOL. 
II., GEOLOGY AND GENERAL PHYSICS. By 
Sir William Thomson (Lord Kelvin). London and 
New York: Macmillan & Co. 8v0; pp. 599; il- 


lustrated; $2. 
This volixtine contains a number of lectures on vavi- 


ous subjects, delivered between 1856 and 1892, prin- 
cipally dealing with geological subjects, but also in- 
eluding papers on “The Origin and Transformation of 
Motive Power,’’ “The Sources of Energy in Nature 
Available to Man for the Production of Mechanical 
Effect,” and “The Dissipation of Energy.” 
NTIC COAST OF 
TIDHE UNITED STATES FOR THE YBAR_ 1805. 
U. S. Coast and Geodetic Survey. Large 8vo., pp. 
257; 25 cts. 

‘his volume contains, as usual, tide tables for the 
Atlantic Coast of the United States, together with 
207 stations on the Atlantic Coast of British America, 
for the year 1895. Copies can be obtained at the 
agencies of the Survey in most ports, or by addressing 
the office at Washington, 


, 
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STATE SUPPRVISION OF GRADE CROSSINGS 
AND JUNCTIONS. State of Llinois. By Charles 
Hansel. C. E., “Railway Age & Northwestern Rail- 
roader.”” Chicago: pamph., S8vo.; pp. 8. ‘ 


This is a reprint with some additions of an article 
which appeared in a recent issue of the “Railway 
Age,”’ tracing briefly the history of Illinois legisla- 
tion relative to the protection of grade crossings. 


STATISTICAL ABSTRACT OF THE UNITED 
STATES, 1893. Sixteenth Number. Pub. Doc. 
Bur. Statistics. Svo; pp. 400. 


This standard official publication we have reviewea 
so fully in pst years that we content ourselves with 
merely noting its issue. 

ANNUAL REPORT OF THE RAILROAD COMMIS- 
SIONERS OF NEW HAMPSHIRE, 1898. Concora, 
N. H. S8vo, cloth; pp. 301. 

Besides the statistical returns and the reports of 
complaints and investigations, there is a brief review 
of the proceedings of the board and the railway work 
of the year. The different styles of bridge telltales in 
use are described, and there isa summary of the power 
possessed by the railway commissions of other states, 
which we print elsewhere. The state has 1,165 miles of 
standard gage and 16.63 miles of narrow gage. With 
the report is issued an appendix giving the state sta- 
tistics relating to railways. 


TRADE PUBLICATIONS. 
INJECTORS.—Rue Mfg. Co., 
pp. 16; il‘ustrated. 

This is a catalogue and price list of various forms of 
injectors and ejectors. A boiler washing 
apparatus is among the specialties included. 
RAILWAY CROSSING GATES. Craig-Reynolds Foun- 

dry Co., Dayton, O. S8vo; pp. 19. 

The Dayton gate is of the familiar pattern, with ver- 
tically swinging arms, and is operated by a wheel in 
the gatekeeper’s cabin, the arms being locked in any 
position. Roller bearings are used, and an equalizing 
spring cushion checks the arms in their vertical posi- 
tion in case the gateman should raise them too quickly. 
HYDRAULIC MACHINERY. General Mfg. 

York city. 8vo; pp. 48; illustrated. 

This firm makes a specialty of forging and flanging 
presses, pumping engines, cranes, motors, riveting and 
punching machines, etc., and manufactures the cross- 
compound condensing engines illustrated in our issue 
of April 5. Among the special machines shown in 
this catalogue are a 4,000-ton hydraulic forging press, 


Phitadelph'a, Pa. S8vo; 


and testing 


Co., New 


hydraulic bloom shears, riveters, 10-ton traveling 
cranes, etc. 
STEEL CASTINGS.—Standard Steel Casting (o.., 


Thurlow, Pa. S8vo.; pp. 30; ilustrated. 

Among the large castings illustrated in this catalogue 
are a box slide, weighing 17,010 Ibs. for a 13-in. navy 
gun carriage; a 31,215-lb. hydraulic cylinder, a stern 
post for the U. 8S. cruiser **Columbia,”’ 49,520 Ihs., and 
a stern shaft bearing for the new Atlantic steamer for 
the American Line, 67,135 Ibs. The tensile strength ix 
about 75,000 Ibs.; elastic limit, 35,000 Ibs., and elon- 
gation 20 to 25%. 


ENGINEERS’, PLUMBERS’, GAS AND STEAM 
FITTERS’ SUPPLIES.—Chas. Millar & Son. Utica. 


N. Y. 8vo. Cloth; pp. 224; many ilustrations and 
tables. 


This is another of that class of useful trade cata- 
logues which we have recently had occasion to 
praise in these columns. A condensed index and as 
much condensation in the book itself as could be ef- 
fected without sacrifice of sufficient fullness for its 
purpose renders the volume especially valuable to all 
who have occasion to use the class of goods which it 
covers. A steel engraving of the late Chas. Millar, 
the founder of the house, who was born in 1808, forms 
a frontispiece to the volume. 


SOCIETY PROCEEDINGS. 





CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 
the meeting on April 11 proposed amendments to the 
constitution were discussed, and Mr. West read a pa- 
per on “Suburban Homes and Rapid Transit for City 
Employees.”’ 

ENGINEERS’ CLUB OF ST. LOUIS.—At the meet- 
ing on April 18, Mr. R. E. MeMath delivered the 
fourth of the series of addresses on “The New Water- 
Works,”’ having special reference to the quality of the 
water supply. He showed that the location of intake 
at the Chain of Rocks was the best that could be se- 
lected, as it permitted of an extension by tunnel 4% 
miles long, to Bellefontaine Bluffs on the Missouri 
River, should such an extension ever prove desirable. 
The location of the high service station at Bissell’s 
Point and Baden was also shown to be admirable for 
the purpose. The general scheme of handling and dis- 
tribution was explained. He showed that it was quite 
possible for Mississippi River water to reach the in- 
take, but denied that this water was worse than Mis- 
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souri 


River water. He showed the extent of pollu 
tion from Chicago sewage now existing, and the 


umount to be expected when the drainage canal is put 
into service. He called attention to the lack of value 
of analysis and other investigations of water supplies 
made heretofore, and urged an investigation of the en 
tire subject 
from all 
fluences. 


by the general government free 


prejudicia’ in 


vs being 


suspicion of local or other 


LIVERPOOL ENGINEERING SOCIETY.—At_ the 
eleventh ordinary meeting of the session on April 4, a 
entitled “Some Methods of Regulating Pressure 
in Electric Light Circuits,’ was read by Mr. Wilfrid 8. 
soult. After pointing out the necessity for very exact 
regulation of 


paper 


pressure in currents running 
cent lamps, owing to the greatly enhanced variation of 
light due to a variation of and the 
quick destruction of the filament if a 
large access of pressure takes place, the Board of Trade 
limitations were given, and the question was then con 
sidered under the following heads: 1, 
of engine; 2, varying 
with varying load; 3, 
ers to with 


mains, 


incandes- 
small pressure 


incandescent 


irregular speed 
terminal E. M. F. of 
varying loss of E. M. F. 
varying load; 4, varying 
lines and wiring 
Willans-Crompton-Hart 
nell, the Porte-Manville, the Gootden-Lew’s, the R'chards 
and the used with continuous 
current for regulating speed of engine or excitation of 
dynamo, Compound winding, feeder regulation, the 
three-wire system (with and withow?t accumulators), in 
which the Manchester, Burnley and Paris (Place 
Clichy) installations were instanced, with a reference to 
Dr. Hopkinson's station volt-meters without pressure 
wires, completed the consideration of continuous cur 
Under 


dynaine 
in feed 


mains loss of 


EK. M. F. in 
Descriptions were given of the 


service house 


Jamieson governors as 


rents. the head of alternating currents, the 
Westinghouse, Gantz, Thomson-Houston and Lowrie 
Hall methods of regulation were described and com 


mented upon. 


MONTANA SOCIETY OF CIVIL 
14 a letter was 
relative to the measurement of 
Montana statute defining a miner's 
inch, in which he stated that it had been his practice 
to use 1144 cu. ft. per minute as being a very close ap 
proximation of the miner’s inch. He believed 
the present law was ambiguous and conUicting, .and 
doubted if it would be possible to 
within the limits of a legislative act for the measure 
ment of a miner’s inch that would be construed in the 
same manner by the courts and the various engineers 
who would be called upon to interpret it. 
cussion the ownership of an 
Mr. Cumming stated that in Montana an engineer was 
often called upon to run some important connection 
line in a mine, and the execution of the work after it 
was laid out devolved upon the mine superintendent 
or foreman. If he should fail to follow the engineer's 
lines and instructions, the work, when 
might not connect, and the engineer would be liable 
for an action for damages. If he had parted with his 
original notes he would have nothing to show that his 
work had been correctly done and where the fault 
really lay. The mining company should, however, be 
furnished with a full and complete copy of all the 
notes as soon as the survey was made. Other instances 
were cited where an engineer would be justified in re- 
taining a copy of the original notes. The opinion of 
most of those present was that the employer was en- 
titled to all notes and information obtained from any 
survey, but that the engineer making the survey ought 
to have the right to retain either the original notes 
or a copy of the same whenever he considered them 
of importance for future use, provided they were not 
used to the detriment of his employer's interest. 

G. O. 
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completed, 
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ENGINEERING ASSOCIATION OF TEE SOUTH.— 
At the meeting on April 13, a paper was presented by 
Dr. J. M. Safford on ‘“*The Phosphate Beds of Tennes- 
see.’’ These beds are found west of the meridian of 
Nashville and east of the Tennessee River. They 
cover an immense territory, but are not everywhere 
worthy of consideration. In some places they are a 
mere trace, a few inches thick. In others they run en- 
tirely into sand and stone. In some local regions it 
would appear that we have a bonanza. There are two 
distinct beds of the phosphate, one above the black 
shale and one below. The one above is a concretionary 
mass of balls, kidney and knee«hape forms, from the 
size of a walnut to a man’s head. These are some- 
times loosely disposed in a greenish or bluish shale, 
and are sometimes tightly packed together tike cannon 
balls. The layer seldom exceeds 10 ins. in thickness. 
The other bed lying under the shale is most important. 
It is, in its best presentation, a well-definea, continu- 
ous stratum of dark bluish or bluish black (rarely gray- 
ish) rock, with fine or coarse grain. It resembles a 
bed of stone coal, both fn appearance and in the man- 


8445 


ner in which it will have to be mined 
shale lying between the phosphate beds 


the highly 


The black 
is round in all 


counties, is with petroleum, 


impregnated 


and flames up when thrown into the fire, like a orick 
soaked in coal oil 

he uppermost formation of the section is a great 
body of bluish shale, which has been named Harpeth 
Shale. It is 150 ft. or more in thickness and makes 
ip the middle portion of the hills in Lewis, Hickman 
ind well nigh all the counties on this belt Next 
is the upper phosphate bed, or concreted  wase 
above referred to Next is the Mack shale, which 
ranges in thickness from a mere trace or nothing to 
lO ft Below this is a local laver of bluish shale. con 
taining phosphate kidneys. It is 3 to 4 ft. thick, but 
its occurrence is exceptional Next to this again ts 


the lower phosphate bed, the one of most 
Its material often 
rhe 


mditions 


importance 

points 
the 
bodies ot 


shows under the magni tier 


of pyrites coarse grained varieties under 


seedlike 
and 
and now 
igment of a fish bone 


Same ¢ 


abound in small 


fragments of a compact phosphate 
a small spiral shell, 
tooth or a fre 

The t 


few 


also show, as 


a rule and then a tish 


hickness of this lower phosphate ranges from a 
rock The 


inches to 52 ins. of good 


phosphate 


next division, underlying all, and generally occupying 
a low position in the valleys, is limestone. in some 
places of Niagara age and in others of Hudson or 
Nashville 

Phe available area of the phosphate deposits is yet 
unknown. It has been found 52 ins. thick on Swan 
Creek, in Hickman and Lewis counties There is no: 
the uncertainty about this phosphate that there ts 


about the Florida phosphate, and by careful examina 


tion of the outerop, accurate estimates of the 


A cublkk 


tonnage 
can be made yard will weigh about two tons: 
The estimated cost of mining per net ton is $1. The 
National after a careful practical test, 
has pronounced it a valuable find 


Fertilizer Co., 
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COMING TECHNICAL MEETINGS 
WESTERN SOCIETY OF ENGINEERS 
May 2 Secy., Thos. Appreton, Lakeside Bldg., Chicago 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 


May 2. Annual meeting at Niagara Falls, June 20 Secy 





F. Collingwood, 127 E. 24d St., New York 
ENGINEEKS CLUB OF ST. LOUIS 
May 2. Secy.,Wm H Pryan, Turner Bldg. 


ASSOCIATION OF CIVIL ENGINEERS OF DALLAS 
May 4. Secy., E. K. Smoot. 03 Commerce St 
TECHNICAL SOCIETY OF THE PACIFIC COAS1 
May 4. Secy., O. Von Geldern, 719 Market St., San Fran 
cisco. 
ENGINEERS’ CLUB OF PHILADELPHIA. 
May 5. Secy., L. F. Rondinelia, 1122 Girard St 
SWEDISH ENGINEERS’ CLUB 
May 5. Secy., P. Valentne. At 231 Union St., Brooklyn, and 
616 North 10th St., Philadelphia. At 106 Randolph St., Chi- 
cago. Secv.. C. T. Anderson 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL 
May7. Secy., C. L. Annan, City Engineer's Office 
DENVER SOCLETY OF CIVIL ENGINERRS., 
May8. Secy., F. E. King, Jacobson Block. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND 
May &. Secy., F. C. Osborn, Case Library Building 
NORTHWEST RAILWAY CLUB 
May 8. Secy., W. D. Crosman, Ryan Hotel, St. Paul 
NORTHWESTERN SOC. E'Y OF ENGINEERS 
Mey 8. Secy., D. W. MoMorris. Burke Blk ., Seattle, Wash 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAS 
May 9. Wichita, Kan 
NEW ENGLAND KAIT ROAD CLUB 
My. Secy., F. M. Curtis, P. O. Box 1576, Boston 
AMEXKICAN SOCIETY OF MECHANICAL ENGINEERS 
May 9. Secy., F. KR. Hutton, 12 W. Sist St.. New York 
CANADIAN SOCIETY OF (1VIL ENGINEERS 
May 10. Seecy.,C. H. McLeod, Montreal ?. Q 
ENGINEERING ASSOCIATION OF THE SOUTH 
May 10. Secy.. Hunter McDonald, Nashville, Tenn 
ENGINEERS AND ARCHITECTS’ CLUL OF LOUISVILLE 
Mar 10. Seoy.,G. W. Shaw, Norton Building 
NOKTHWESTERN TRACK AND BRIDGE ASSOCIATION. 
May 11. Secy., D. W. Meeker. St. Paul 
MONTANA SUCIETY OF CIVIL ENGINEERS 
May 12. Secy.. G. O. Foss, Helena. 
ENGINEERS’ CLUB OF KANSAS CITY 
May 14. Secy., Waterman Stone, Baird Building 
WISCONSIN POLYTECHNIC SOCIETY. 
May 14. Secy., M. F. Schinke, City Hall, Milwaukee 
WESTERN RAILWAY CLUB. 
May 15. Secy., Clement F. Street, Rookery, Chicago. 
COLUMBIAN ENGINEERING SOCIETY. 
May 15. Secy., F. W. Hort, Washington, D. C 
BOSTON SOCIETY OF CIVIL ENGINEEKS. 
May 16. Secy..S. E. Tinkham, 36 Bromfield St. 
ASSOCI ATION OF ENGINEERS OF VIKGINIA. 
May 16. Secy.. J. A. Pilcher, Roanoke, Va. 
NEW YORK RAILROAD CLUB. 
May 17. Secy.. JohnA. Hill, Temple Court 
ENGINEERS’ CLUB OF CINCINNATI. 
Mayi7. J. F. Wilson, 24 W. 4th St. 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO 
May 17. S-cy., Howard Berge, 100 Washington 8t. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. 
May 17. Secy., Daniel Carhart, Carnegie Lib. Bldg., Allegheny. 
TACOMA SOCIETY OF ENGINEERS AND ARC HITECTS. 
May 18. 201 Washington Building 
ENGINEERS’ CLUB OF MINNEAPOLIS. 
May 21. Secy.. E. Nexsen, 504 Kasota Block. 
MASTER CAR BULLDERS’ ASSOCIATION. 
June 12,16. Saratoga, N.Y. Secy.,J. W. Cloud, Rookery 
ilding, Chicago 
NEW ENGLAND WATER-WORKS ASSOCIATION. 
June 14,16. Annual convention at Boston. Secy., B.C. P. 
Ccggeshall, New Bedford, Mass. 
MASTER MECHANICS’ ASSOCIATION. ‘ 
June 19, 23. Saratoga, N. Y. Secy., Angus Sinclair, Temple 
Court, New York. 
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The decline in iron and steel prices which bas 
occurred during the past 15 months is so enormous 
and so unprecedented that it seems worth while to 
call especial attention to the article reviewing it 
which is given in another column of this issue. 
sriefly stated, at the opening of 18938 it was gen- 
erally felt that iron and steel prices had reached 
bottom and that there was much more reason to an- 
ticipate a rise in prices than a decline, Yet the period 
which has elapsed since that date has seen the 
then prevailing prices for finished iron and steel re- 
duced 82 to 388%. The importance of this reduc- 
tion in making estimates, or even in making those 
preliminary and approximate guesses, which an 
engineer of experience makes by a semi-instinct, for 
guidanee in the preliminary work of designing, can 
hardly be overestimated. These revolutionary 
changes of prices make necessary the most sweep- 
ing changes in the proper manner of executing 
work. For example, the change from 3 cts. per Ib. 
for steel beams, which was the ruling price only 
yesterday, as it seems, to abou: 1.2 cts. per Ib. at mill 
upsets all the settled ideas of architects and engi- 
neers as to where fireproof construction is economi- 
cal and where it is not. This is only a single gx- 
ample of the revolutions which these radical 
changes in prices effect. They are only to be eom- 
pared in their sweeping effect to the revolutions 
wrought by new and epoch-making inventions. 

Apparently these low prices mean an enormous 
increase in the consumption of iron and steel. It 
is now profitable to use it in a thousand forms 
where it was not protitable two years ago, and it 
is for the engineer, the architect and the inventor, 
using these titles in their broadest sense, to find 
these new uses and educate the public to their ad- 
vantages and economy. 


A great deal of ingenuity has been expended in 
attempting to explain the cause of boiler explosions, 
The explosive gas theory, the overheated plate and 
spheroidal water theory, the electric theory and 
others have all been put forward and have all 
met the same fate as the unfortunate boilers. At 
present it is generally accepted by engineers that 
the first cause of the rupture of a boiler is a strain 
upon its plates suftlicient to cause rupture, such 


.Strain in excess of the strength of the plate some- 


times arising from the overheating of the plate. 
The second cause of sueh explosions is that as soo” 
as a rupture is made and the pent-up steam tiads 
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vent, the sudden lowering of the pressure causes 
steam to be formed all through the volume of water 
contained in the boiler, hurling the masses of 
water against the plates with great foree. It is 
this so-called “ geyser” action which differentiates 
an explosion proper, in which the boiler is torn to 
fragments, from a mere rupture in which the con 
fined stenm and water tind exit through some lceal 
break, without material injury to the rest of the 
boiler. 

In the main this “ geyser” theory is undoubtedly 
correct. That is to say, there is no doubt that such 
a flashing into steam as it contemplates does oceur 
when the pressure is suddenly lowered; but on the 
other hand, it is not necessary to make any assump 
tion of enormously violent dynamic action by the 
confined water to account for the destruction 
wrought in boiler explosious. Experenece has shown 
that receivers filled with compressed gas or com- 
pressed air are frequently torn into fragments 
when failure oecurs. 

° 

We have’ called attention to this theory of boiler 
explosions at this time, however, to make a com- 
parison between the results of such explosions and 
the results of stand-pipe failures. We show on our 
inset sheet this week a plan of the wrecked stand- 
pipe at Peoria, HL, and in connection with the 
valuable series of papers by Prof. W. D. Pence, 
now being published in this journal, photographs 
are reproduced showing a large number of stand- 
pipe failures. 

It might naturally be supposed that when rupture 
occurred in a stand-pipe, the sheets of which have 
only water pressure, and that of no very high in- 
tensity, behind them, the metal would be simply 
rolled out flat from the original fracture and would 
be left in a few large pieces. But the site of the 
Peoria wreck, it must be admitted, looks as if it 
had been the scene of a first-class loiler explosion. 
The bottom half of the stand-pip>, which sustained, 
of course, the heavy pressure, Was torn to frag- 
ments, many of them of small size, and these were 
projegted in every direction, quite as if the work 
had been done by an explosion. The top half of 
the stand-pipe, in wh'ch the pressure was light, suf- 
fered no such break-up, but simply fell to the 
ground and flattened out, when the lower sections 
which supported if were torn away. In brief, the 
foree of the escaping water blew the lower half 
to bits, but the top half merely fell beeause there 
was nothing to hold it up. 

Now this method of stand-p'pe failure was not 
peculiar to the Peoria pipe. The wreck at Eas 
Providence (Eng. News, Feb. 8, 1894) presented 
a similar general appearance. So did the wreck at 
Temple, Tex., described by Professor Pence in this 
issue. The condition of these wrecks and of others 
which are included in Professor Pence’s monograph 
is proof conclusive that liquid confined under press- 
ure, and with no elastic force like air or steam 
pressure back of it, can do work in tearing to pieces 
its containing vessel merely by the power stored by 
a head of water above it. Of course it will be 
understood that the conditions present in a stand- 
pipe are entirely different from those present in a 
hydraulic press, or in a system of water-works 
pipes. If a steam boiler, for example, fails under 
hydraulic test pressure, the instant that a crack 
develops the pressure ‘is relieved, because there 
is no power stored to do work in tear- 
ing and breaking after the first fracture occurs. 
But in a stand-pipe, while the inertia of the water 
prevents its motion from being as instantaneous as 
the expansion of steam, it is rapid enough, experi- 
ence shows, to exert an enormous dynamic action 
upon the containing plates as soon as the first rup- 


ture occurs. 
— —~e- 


In connection with the geyser theory of boiler ex- 
plosions, referred to abeve, it is sometimes claimed 
that the shock of the water thrown against the 
plates by the formation of steam through its mass 
is necessary to cause an explosion. The record of 
stand-pipe failures appears to show that a shock is 
not necessary to cause the rending to fragments 
which distinguishes an explosion from an ordinary 
blow-out or rupture. There is no shoek in a stand- 
pipe when it fails. It would appear from all tie 
facts at band, then, that the essential to an explo- 
sion of a vessel rupturing under internal pressure 
is merely a certain amount of stored energy to 
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maintain the force and follow up static pressure by 
dynamic action when the rupture occurs. 

The important practical lesson to be drawn from 
these records of stand-pipe failures is that greater 
eare should be exercised in the selection of metal 
for use in stand-pipes, inasmuch as their failure is 
likely to result in injuries to persons and property. 
At present prices of steel plates, an engineer has 
no excuse for omitting to specify and secure first 
class material for all work of this class; and it 
seems certain that the recent failures of stand-pipes 
which have been brought so prem‘nently to the 
attention of the profession will bring abou‘ greater 
care in making spee'fications for such structures. 

o ; 

The extraordinary way in which the graduates of 
engineering schools scatter into all sorts of ocecupa- 
tions other than the strict line of work for which 
they are trained is illustrated by the catalogue of 
the Worcester Polytechnic Institute, which reaches 
us this week. Included in the catalogue is a list 
of the present occupations of all past graduates, the 
earliest of whom graduated in 1871, while mor- 
than half of them have gradnated since 1885, or 
within eight years. As we have shown heretofore, 
the percentage of “ scattering” increases with the 
age of the graduates, so that in this comparatively 
young institution it is still quite small. Moreover. 
while the Worcester Polytechnic Institute holds and 
deserves a high rank among the engineering schools 
of the country for the quality of its instruction and 
graduates, what we may call the trade school fea- 
tures are more prominent in its organization than 
in most engineering schools, which should tendin som 
measure to keep the graduates from seattering. 
Nevertheless,, when the returns are analyzed we 
have the following showing, from which it will b» 
seen that giving the term “professional work” tie 
broadest interpretation, only about 48° of the grad 
nates can be said to be following it: 


Total number of graduates, 1871-"93.... no 

COL wie; GOORRNOG i oc os 0b wee 0c vkscdac 36 
Total living gradutes.... edee hae 556 

Or, deducting 13 post graduate students 548 my) 

Divided in present occupation as fol- 


lows: 
Chief and assistant engineers........ 4 
CORWEE CURTIS aie iv 55 6a ho whe veels Sau 34 
Mechanical engineers ................30 
SIUM snc G's on ctu dec ee ks accent Cae 
ee Ree a ere me 
‘atent Office examiners.............. 9 
Ne aa ak ec Ria ek a ce and ie a 
CE sti. bdesncccncelce vices teases 26 
-—2 48° 
Partners in business firmms........... af 
PIPE TION. kg.o's vi wnsnee ines cate 
i CEE LL Pee LE Ree ay 18 
——139 26° 
ROQUNDER 5.4. <5 sowed Ses hakoth is cia aintin 6 ox 68 11149 
“Others.”” or misceilaneous occupations 79 = 14%° 


ACCIDENTS TO POSTAL CARS. 

There appears every year in the report of the 
General Superintendent of Railway Mail Service a 
record which deserves more attention than it re- 
ceives, since it is the only complete record which 
we have or are likely to have of every accident 
happening to a large class of cars or to persons or 
property on them. Postal cars or compartments 
are now to be found on the fastest trains of all the 
leading roads of the country, and it is obvious that 
a complete record of all such casualties to one class 
of passenger train cars gives a very fair indica- 
tion of what actually happens to other classes of 
passenger ears, although equally compl-te records 
for them are rarely compiled even for single roads, 
and still less for all the roads in the country. For 
example, the minor casualties to cars which happe) 
in yards in making up trains, or from accidents to 
or from lamps, or other occurrences of the kind, 
are rarely summarized with much care even on 
individual roads, but all such oceurrences which are 
serious enough to interfere with the regularity or 
safety of the railway mail service are chronicled 
in detail in the list which we refer to, which cov- 
ered last year upward of 400 casualties to posta! 
cars or postal employees. 

On June 30, 1893, there were 1,116 postal car 
routes in operation over 146,666 miles of railway, 
manned by 6,082 postal clerks, who traveled * in 
crews ” 152,979,607 miles. The “crew” varies 
from 1 to 17 per train, averaging about 2, so that 
the “passenger miles” of postal clerks approxi- 
mated closely to 305,000,000, against 13,363,000.000 
(the year before) by paying passengers, or about 
23%. Of these paying passengers 376 were killed, 
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or one for every 35,542,000 miles traveled, and in 
the same ratio, 8.6 postal cl-rks should have been 


killed. Actually there were 10 killed last year, 


but the normal number is about the proportion first 
named, the considerable extra peril which the 
postal clerks undoubtedly have because of the con 
ditions of their service being balanced by the fact 
that the postal cars run mostly on regular and 
fast runs which are carefully protected, and but 
little on the casual and special trains to which an 
abnormal proportion of accidents happen. 

We give below a classified record of these casual- 
ties, by months and causes, a few of the more 
salient facts from which, adding certain details of 
the easualties to persons which are not tabulated, 
are as follows: 


Accidents to Postal Cars from Various Causes in the 
Year Ending June 30, 1893. 





BPeevst gag s8BSS 3 

SSB ORAS RBRERSE CG 

Collisions, on road. 6 19 5 511183 3 8 6 6 4 77 
“ in yards. 43155 4 $441 4 
Total collisions. .10 410101015 22 6111010 5128 
Total derailments.15 14 12 16 21 29 29 28 20 22 25 Zo 249 


of which there were: 
Unexplained ...... 8 9 6 912191516 911181218 
“Spread’g of rails” 1.....-. 21%365%2.. 2 


rotal unexplain’d 9 9 6 9142016 22 141415 12 160 





Wem See adccesce actes Ses ©BETBZI LD 
O Be chewed O "Mee sass 08 6c.cem Bones 4 
O° BE dada Vahl ia da OR ee Gene Bee eS ae 1 
OO (FRO occ cca each hte oe Bae. Rekas ac 2 
© ME: ctnihe oe kok et OS Bde ci vecacean = 
66 BENG ccccece Res BD bese 2 Ey... & BP 
* track coe Wea e 66.Me OK Beeeeiee cote. Oo 
“ Ss ain ebhe lesan Se be 3 
Broken or misplaced 
Pe Te ee a a Oe oe i222 
Open draw ...... bt OMe Ch be de eq em ae. eer al 
TOG OE Ren bess, & wa-oe 4s oposcace Rae Bee, ct 
CORES es + Baton ce Asccsseitt 2S BP 
CE OE er eake.n tadeint.en pecs save Besas 1 
I, 8.0 is ak Rh So) OE & bah WA Oe wR BA 6 ORS SpE Oh = 
LMR coded baw 40 cnaew Ose came oo -E Bac t 
ES ae ee eT ae oe er ee ee 1 
Bip. @ie Reid ¢ wese ce Bice ance <0 sow vn 1 
Boiler explosions. . ses ee eee 3. 2 
WG sséxccreens.« 2.2.8 SS 1 Se. WW 
Heater explosions, . aclate as a. ie <2 
Ac’dents to persons ... 1... 2 1 4 
Robbery eeteee & «6 68 Ede be Oe 48.04 os ee 3 
Bm tS a we ke ca Bike cs ka be cw ee 1 
SERORONS RUNG che ew bie de Baw oe ccren ee co vi 1 


Total accidents with no collisions or derailments.. 3) 

Total number of accidents recorded. .............402 

(This total is given as 403 in thfe tables. probably be- 
cause one collision between two postal car trains is 
recorded as two accidents, as it properly was for the 
postoffice records, but not for our purposes.) 

The collisions which eecur in yards or making up 
trains make a surprisingly close approach to being 
as serious, both in number and injuries, as those 
to trains on the road. In making up these returns 
we have considered any collision between trains 
en route as occurring “on road” whether it hap 
pened in a yard or elsewhere. Only those which 
seemed to have occurred because of yardwork 
proper were classified as “in yard.’ The returns 
compare as follows, the injuries, of course, being 
those to postal clerks only: 

Badly Slightly 
No. Killed. injrd.  injrd. 


Collisions on roadg....... 77 4 17 20 
in yard....... 46 - 13 18 

Total, all collisions.... 123 1 a0 38 
all derailments.. 240 4 31 75 


The four clerks killed by collisions were all killed 
at once, one of them having been burned alive 
with the wreck. Omitting this one great disas‘er 
there were actually more casualties to postal clerks 
from “yard” collisions than “ road” collisions. 

Casualties will be seen to be about equally fre- 
quent from collisions and from derailments. Three 
of the four deaths from derailments were also du» 
to one accident, a train entering a station too fast 
and colliding with it after derailment at a frog. 

The influence of season is extremely conspicuous, 
both in collisions and derailments. The winter and 


summer months compare as follows: 
3 winter mos, —S summer mes. 


Col- Derail- Col- Derail- 
lisions. ments. lisions. ments. 
No. accidents .. 45 Sti w 4) 


With respect to derailments this record has one 
unique feature, which gives it esp cial value, viz., 
it is free from the natural tendency of the regular 
railway employees to find some excuse like “ spread 
ing of rails,” or bad joint or wheel or axle to ex- 
plain a disaster, without admitting that it was due 
to generally defective track, reckless running, or 
the like. Every experienced person knows how 
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natural and powerful this tendency is, and how 
easy it is after almost every derailment to find some 
effect of the derailment which may be plausibly as 
sumed as the cause, and with perfect good faith 
* Spreading of rails,’’ for example, is almost always 
present as an effect. If there is any certain evi 
dence that even in a single instance it was ever 
actually present as a cause, we d>n t know of it. Fo 
all practical purposes any alleged “ spreading of 
rails’ derailment may be classed in at once wth 
the “unexplained,” for that or guesswork pure 
and simple is what this alleged explanation always 
means. 

But it is obvious that the postal clerks are wholly 
without motive for attempting to explain the inex 
plicable. They have no responsibility in any cas > 
They report at once to their own superior, who has 
also no responsibility, and that is the end of it. 
Therefore, no one has any interest in misleading 
them. If there is any obvious or known eause 
like a broken rail or wheel or misplaced swite’). 
they are required to report it and will naturally d. 
so, but they are under no temptation to invent a 
doubtful cause to explain the occurrence, or to 
On the other 
hand, they have no strong motive even for using 


sharpen their eyesight to diseover it. 


ordinary care in ascertaining the true cause of the 
disaster, so that we should expect from their re 
ports a certain abnormal proportion of “unex 
plained,” but taking all things tozether their r 
ports are, in our judgment, likely to give the true 
enuse of the disaster when it was ascertained at 
the time with certainty, and bence their propor 
tion of “unexplained ” is likely to come nearer to 
the true proportion than any of the regular railway 
reports. 

Be this as it may, it is certain that the actual 
cause of a majority of derailments is never ex 
plained with certainty, and is) often explained 
wrongfully on the most dubious evidence, and it is 
significant that no less than 64 of the postal 
eur derailments fall in the 
as follows: 


“unexplained " chass, 


Three Thres 
winter summer 


Total. Ther s. Hes 

Reported as unexplained. .. a7 is 2 
- us “spreading of rails’ 22 in 1 
Total unexplained ......... 1G oS Mo 
Broken rails. bridges or frogs 27 ) 2 
parts of rolling stock. . 17 8 , 
Switeh and draw derailments 44 y a 
Obstrnetions. ete, ; itis 21 2 s 
Total ‘ ‘ 24 SH ou 


This list. by the way, affords internal eviden« 
that “spreading of rails” is really an effect of 
bad or frozen surface, as much as broken rails, be- 
cause it is like that confined chiefly to the winter 
months. The casualties of postal clerks from thes: 
several classes of accidents are divided as follows: 

Badly Slightly 


Killed. inj. inj 
Vnexolained r dates a 3 17 41 
Broken rails or track parts....  . 4 7 
Broken parts of rolling stock. 3% 
Switches and open draws. . 7 mh 
Chatrectionm, C80... ccscsccecies « 3 s 


The casualties will be seen to be contined chiefly 
to accidents from switches or open draws, which 
are well known to be a very fatal class of ace’- 
dents, or to these “ unexplained ” derailments. It 
is natural that it should be so. If there is any 
serious breakage a train is likely to leave the track 
at whatever speed it is running, but an “ unex 
plained ” derailment is from its very nature one in 
which a train is derailed without any known cause 
at points where other trains have passed in safety 
many times under outwardly similar conditions, its 
supposed true cause being that a combination of 
high speed, bad wheel, irregular loading and « 
dozen other possible contributing causes, happens 
once out of many milion times to give just such 
a composite impulse as to cause the flange to 
mount. Such occurrences, if all accurately reported 
as they occurred, might be expected to be specially 
serious, but it is obvious that just in proportion to 
their seriousness will be the vigilance of the search 
for some explanatory cause, and the plausibility 
of many different explanations. That must be a 
remarkable lot of wheels and axles and rails and 
ties which will not show a number of suspicious 
defects after a serious wreck. 

Another most important fact to be determined 
from these statistics, and hardly from any other. 


we 
— 
=~) 


is the actual frequency of_ injuries from tire, or 
from the use of oi] on the ears, in comparison with 
other causes of accident. No other records could 
well give these facts so fully and accurately, for 
reasons indicated in part abowe. It is of course 
highly important to have a complete aecident ree 
erd in connection with such fire and oil records, it 
we are to determine the true meaning of the latter 

It is very clear from the reeord that (1) fires 
starting from lamps; (2) fires from beth lamps and 
stoves as an aggravating sequel to other primary 
disasters; and €) loss and damage by oil even 
when ne fires oecur, are much more frequent 
eauses of trouble and disaster than is generally ap 
preciated. The total number of accidents which 
primarily arose from fire, and from no other of the 
eauses listed, has been already given above as 17 
out of 402, which is alone a considerable proportion 
but this includes but a small part of the disasters 
in Which fire or oil played more or less of a part 
These 17 disasters were divided as follows 


Fires from an unknown and apparently externa 
eause on trains en route presumably set by 
sparks from engine, tramps. or other like cause % 

Fires known or supposed to be from lamps and car 


destroved ‘ 
No known cause, car standing in yard ' 
Fire started in baggage room i 


Considering the care with which the postal car 
lamps are looked after, this is a good many fires 
to start from lamps. In every case th» fire startel 
When the car was standing in the yard; and the ear 
was completely destroyed in three of the four cases 

Coming now to the cases in which oil or fire was 
only a secondary cause of trouble, in not less than 


33 of the S85 casualties starting in other causes 
than fire, there was more or less damage to the mai 
from oil though no fire occurred, being nearly 10 
of them all, and as these include every sert of 
casualty, great or small, whereas i takes quite a 
shock to rupture a lamp and spill the oil, it is an 
entirely safe conclusion that in a very large pro 
portion of otherwise harmless but considerable dis 
asters, such as get into the local new SpaLpers, ther 
ix considerable damage from oil which wonld net 
eccur With gas or electricity 

In 20 cases in all, fires occurred of sutlicient mag 
nitude to be deemed worthy of note as injuring the 
mails. Doubtless in many additional cases fires 
started, but were extinguished before harm was 
done to the mails. Of these fires 6 are ascribed 
to the lamps, expressly or by implication, and on! 
4 to the stoves or heaters of the cars. It is siznuif 
cant and natural that nearly all these fires shoul | 
eccur in winter. Of the 20, 18 occurred in Novem 
ber, December, January or February, and only 
one occurred in May, June, July and August. So 
great a disproportion, however, must be exeeptiona 

Summing up the whole record, in 15 cur of every 
1) casualties of any sort whatever to postal 
cars, fire or oil plays a more or less injurious part 
This ‘s a very large proportion, and it is net sur 
prising to find that the railway mail service takes 
a good deal of interest in the question of the light 
ing of its ears. On this head the superintendent 
says in his report: 

The question of lights has received much consider: 
tion for several years, and very close attention dur 
ing the past three years. The lights most favored by 
the officers and employees of the service are com 
pressed gas. electricity, and the Adams & Westinke 
and Post lamps. All of these give very good satis 
faction, ranking in the order stated. and the Depart 
ment is insisting that the light and heat best suited 
te our service shall be placed in the postal cars, and 
while it does net take a stand in favor of any par 
tieular light, it dees prohibit the usxe of those that 
have proven te be unsafe or otherwise unsuitable te 
the service. 

This is remarkably explicit for a government re 
port, and there will be very little dispute among 
disinterested persons competent to judge that it is 
sound doctrine as well as explicit. 

We may add in conelusion, that the reeord of 
casualties has been steadily increasing since 1877, 
when the record first began, due chiefly, we ap 
prehend, to greater care in compiling the record, 
sinee there can hardly have been any retrogression 
in the average efficiency of management. Never 
theless, this progressive increase seems to obtain 
in four different records alike, viz.. the number of 
train accidents, the number of clerks killed. the 
number seriously injured and the number slightly 
injured, and in each of these the increase is much 
more rapid than that in number of clerks employed, 
which latter is a fairly accurate index to the num 








4 
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ber of miles traveled. Should this tendency to in 
erease continue for a few years longer it will be 
one well deserving of careful study. At present its 
canses are too obscure to make it either useful or 
proper to speculate upon them. 


TESTS OF THE BEARING POWER OF 
PILES. 


Among the theses submitted to us last year in 
competition for our annual offer of prizes was one 
by Mr. Robert Foster Gadd, of Lehigh Univers ty, 
Class of "08, which presented many features of in 
terest, and was in many respects a very meritori 
ous piece of work. Had it only been a little more 
complete, a more finished piece of experimental 
work within its special field, it would probably have 
received some award, and possibly a high one, as 
the methods of test and general line of investigation 
were ingenious and meritorious. As it is, the p»p r 
still has features of value, of which, with the per- 
mission of the author, we present the following ab- 
stract: 

The method of test was as follows: A wooden 
ram weighing 40 lbs. was used, sliding between fixed 
guides erected in the hydraulic laboratory, and driv- 
ing small piles into the even, clayey soil of the floor, 
which was recompacted by ramming as often as 
was deemed necessary, so as to give sensibly uni- 
form conditions. The size of the piles used and 
their depth in the ground are not given, nor the fre- 
quency of retamping, which is one of the defects 
of the paper; but the general method was to use 
such varying sizes and depths in the ground that 
the same hammer falling through a constant height 
of 1 ft. or some multiple thereof should produce 
quite variable sets, extending from a minimum of 
\% in. to a maximum of 3 ins., and so arranging 
matters that, as a rule, even penetrations shoul b>» 
obtainable and obtained. This, of course, was 
possible and legitimate, since a pile driven under 
these conditions would have a gradually decreasing 
penetration, and the blows could be continued until 
a number of observations for falls at even feet had 
been obtained. But the full record of all the blows 
for both even and uneven fall should have been, 
but was not, given, and this omission was a second 
reason for awarding no premium to the paper. 
Nevertheless, there is no reason to believe that the 
selection was not perfectly fair, and we believe it 
to have been so, in intent at least, though it would 
have been much more satisfactory and conclusive 
had there been no selection whatever, and instead 


Tests of Force Required to Pull Small Piles driven by 
a 40-lb. Ram, falling various even feet, with com 


parative safe loads for these piles by various for- 
mulas. 


(Tests by Robert Foster Gadd, Lehigh, '93.) 
Observed 





Ht pulling Safe load by the several formulas. 
fall, Set, force, Eng. Crowell. Sanders. ‘Traut 
ft. ins lbs. News wine. 
1.0 ep ine FO 71 194 480 444 
a ae ss Ee 53 100 120 333 
52 1.025.... 50 40 62 6o 250 
1.125.... @ 3s 56 53 235 

. a0 oak 27 35 30 167 
as 3.0 .... 24(49) 20(42 24 20 125 
2.0 0 s+0nk4d 128 200 480 502 
“ HO ... ABT 107 200 240 410 

. 1D. wwe 80 123 120 315 

' Rees on nce 75 112 06 296 
= 2.0 .... 58(110) 53(80) 70 oo 210 
3S. AD «ie 120 185 180 361 
* £2 xn cca 96 133 120 288 
8 .<ccte 87 117 1038 262 

Ren «ks oe 72 91 76 217 
2.625.... 70(83) 66(88) 82 69 199 

4.0 ae sence 183 304 $20 453 
- LO. s<onaae 160 246 240 397 
Ros cannee - 98 125 107 244 

2 eS 91 114 96 227 

3.0 .... 900133) 80(122) 97 80 198 

5.0 iO. wsat 291 593 800 620 
i 50 267 500 wo 570 
+, on 213 340 348 455 

1.5 ....200 160 222 200 342 

3.5 .... 89(218) 89(204) 105 88 190 

6.0 .625... .313 296 519 480 559 
- 1.2 ... 228 213 309 287 403 
2.0 .. .169(235) 160(223) 208 180 303 

7.0 5 ....448 373 700 840 636 
So 1.0 .. B90 320 492 480 500 
= 1.5 ....262(288) 256(3826) 355 320 400 
7 as Hiapiaaiationdl 2wh 2Qwh 15wh | 50w, h 
Formula for safe loac ei cat 5 i 1 
in each of which w = weight of hammer in Ibs., h = 


height of fall in feet, s = set per blow in inches. 


(The safety factor 4 was used for the Trautwine for- 
mula as coming nearest to the author's directions. It 
might have been taken as from 2 to 6, giving from 
twice as great to one-third smaller safe loads than 
those above.) 
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the complete records of every drop had been given, 
for what they were worth. 

The pile having been driven to the desired point, 
it was then pulled by the action of a lever ubout 
6 ft. long. carrying a sand bucket, and also con- 
stant weights, if necessary, at the long end. The 
extreme load required to pull any pile was 448 
Ibs. The actual resistance to pulling was assumed 
to be the actual safe load for the pile, and this was 
compared directly in each case with the safe load 
given by the Engineering News formula, as 
reproduced by us April 5 and below, and indirectly 
with three other formulas, viz., Sanders’, Crowell’s 
two modifications of the Engineering News for- 
mula, and Trautwine’s formula. The author states, 
and correctly from his data, that these latter for- 
mulas checked so poorly with his results that it did 
not seem profitable to compare them in detail. 
As it involved but little work to do so, however, we 
have made these computations, and present them 
in the following table,, which is arranged preesely 
as the author arranged his records, viz., with all 
the observations taken with a given height of fall 
grouped together, the fall being always some even 
foot, and with these observations arranged in order 
of sets produced by this fall, which, of course, would 
vary with the size of pile and its depth in the 
earth, 

It will be observed that so far as these tests go. 
they indicate (1) that the “ Eng'neering News” 
formula is a little, but only a little, on the s'de of 
safety, the safe load which it indicates being in al- 
most every case a little less than that required to 
pull the pile; (2) that this formula gives remark- 
ably uniform results as compared with ‘the pulling 
tests, averaging about 10% less under all the con- 
ditions of fall and set; (8) that the other three for- 
mulas give noticeably higher, and too high, safe 
loads, and in irregular ratio with the observations, 
being most defective with small falls and smal 
sets; (5) that the Trautwine formula under the 
special conditions of these tests gives specially ir 
regular and excessive loads. 

If these figures are embodied in a diagram, as th» 
author does in part, they bring out these facts very 
saliently, and after making all allowances for pos 
sible errors of observation or method, they seem to 
show that the Engineering News formula is the 
only one which will approximate to conformity with 
these particular conditions. As the conditions are 
not those of practice, this fact in itself would ind - 
eate little, but taken in connection with the data 
given by us April 5 and in various past issues, the 
fact does have confirmatory value, since the test 
by extremes is well known to be the best test 
for the generality of any formula. 

To aid in comparing results we have added in 
parenthesis the averages for all observations for 
the each given fall for the first two columns. It 
did not seem necessary to add corresponding aver- 
ages for the last three columns. 

The general method of these tests might be ex- 
tended with advantage to experiments on a larger 
scale by any one having opportunity and inclination. 
The method of pull'ng by lever also affords oppor- 
tunity to compare directly the resistance of piles to 
pulling and to a downward force, as to which we 
know of no existing records. 


LETTERS TO THE EDITOR. 





A NEW FORMULA FOR BENDING STRESS.—COR- 
RECTION. 
Sir: In my paper entitled “A New Formula for 
Bending Stress,’’ published in your issue of Feb. 22, 
I notice the following misprints: Instead of 


Ss, I 
Ww, = —-, 
2 Ed 
it should be 
s, 1 
Ww, =—-—_——, 
2 Ed 
and instead of 
r = J 
it should be 
I 
r 
d 


By careful reading I think the mistakes should be 
easily seen, so that there is no great harm done. 


Very truly, Henry Szlapka. 
Trenton, N. J., April 14, 1894. 





April 26, 1894. 


CAPACITY OF NAYLOR PUMPING ENGINBS.—COR- 
RECTION. 

Sir: By some means a very material error has crept 
into the description of the “ Naylor’? pumps in your 
issue of April 5. Each pumping engine delivers 250 
gailons per min, at 40 revs., just twice as much as you 
credit them with, the horse-power. of course, being 
correspondingly increased. Yours truly, 

The General Mfg. Co., per Ernest W. Naylor. 

New York, April 14, 1894. 


(The error arose through misunderstanding the 
descript'on furnished to us. Making this correction, 
it appears that each engine delivers 485 HP. when 
running at full speed. There are probably few 
pressure pumps in existence of such large capacity 

-Ed.) 


THE TITLE OF CIVIL ENGINEER. 

Sir: I inclose herewith an extract from the corre 
spondence of the Marquise de Fontenoy, published re 
cently in a well-known daily. 

It may interest your readers as showing the sort of 
men who are entering the profession in far away Spain 

Very truly yours, Cc. E. 

(The clipping inclosed is as follows.—Ed.) 


The younger brother of the Duke of Medina-Coeli re- 
cent'y assumed for the first time his almohada, or 
tabouret, as a grandee of the first class at the Spanish 
Court. The young fellow is about four-and-twenty 
years of age, and bears the title of Duke of Jarifa. 
The address he delivered to Queen Christina, in accord 
ance with traditional usage, was of such an unusual 
character that two or three of the most notable sen 
tences are worth quoting: 

“Senora,"’ he said, “I bear the title of Duke of 
Jarifa merely as a descendant of the house of Medina 
Coeli, and not in any way because I possess the per 
sonal qualities which would go to justify the assump- 
tion of that dignity. If my ancestors by heroic deeds 
rendered themselves worthy of great reward, [ my 
self have not yet had the opportunity to imitate tnem 
or to follow in their footsteps. In my desire to pur 
myself in harmony with the spirit of the age, 1 have 
studied in the government schools and colleges, anx- 
ious to obtain science, since I cannot obtain glory. It 
is, therefore, that in prostrating myself before your 
Majesty and before your august son the King, Don 
Alfonso XIII, I can only place at your feet, with my 
unswerving allegiance and the expression of most 
earnest loyalty, the sole title that I have obtained and 
to which L attach the highest price, namely that of a 
civil engineer.”’ 


EFFECT OF TEMPERATURE ON MASONRY. 

Sir: I have been endeavoring to obtain some re- 
liable data on the expansion and contraction of large 
masses of concrete and masonry due to changes of 
temperature, but without much success. If you would 
kindly give me a few references on the subject | 
would esteem it a great favor. 

Yours very truly, B. K. 

Rochester, N. Y., April 14, 1894. 

(There must be many records of the effect of 
temperature on stones and masonry scattered 
through engincering literature, but they are very 
hard to find. Any one who would collect all the 
existing information on the subject into one article, 
with or without further experimental investigations, 
would render the profession a service which would 
be sure to be appreciated.—Ed.) 


PRESERVING TIMBER BY CREOSOTING. 

Sir: I shall be obliged if you will refer me to any 
reliable information that may be convenient in refer- 
ence to treating timber with creosote oil as follows: 
1, As to the best method of treating timber; 2, as to 
the cost of properly treating the same; 3, as to the 
value derived from the treatment, or how long will it 
protect the timber from decay; 4, does the treatment 
injure the fibrous strength of the timber. 

Yours truly, R. M. Peck, 
Supt. B. & B., Missouri Pacific Ry. 

Vacific, Mo., April 12, 1894. 

(Probably the most reliable and complete informa- 
tion is to be found in the Am. Soc. C. E. committee 
report on “ The Preservation of Timber,” Trans- 
actions, Am. Soc. C. E., Vol. XIV., 1885, and in 
a paper by Mr. E. E. Russell Tratman, on “ Eng- 
lish Railway Track,” Transactions, Am. Soc. C. E., 
March, 1888, The best method of treating the tim- 
ber is by placing it in a cylinder and creating a 
vacuum so as toextract the sap, and then apply 
the hot creosote oil under pressure. A plant of 
this kind was described in our issue of April 12. 
The cost of treatment will vary according to the 
timber and the quantity to be treated. As to how 
long the treatment will protect the timber from 
decay depends upon the kind of timber and the pur- 
pose for which it is used. Creosoting is said to 
soften the wood at first, but it becomes harder 
afterward. It may be mentioned that the Central 
R. R. of New Jersey has still in service, and in 
good condition, some creosoted ties laid in 1876. In 
another column we describe the process used by 
the Southern Pacific Ry.—Ed.) | 
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DBPOSITING CONCRETE UNDER WAT®SR. 

Sir: In your issue of March 1, I note a communi- 
eation from Wm. H. Ward in regard to depo-iting 
eoncrete under water, by using a large funnel, which 
he says he has used successfully in 18 ft. of water. 
During the winter of 1890-91, I was in charge 
of the construction of the Coosa River Bridge 
on the Alabama Mineral Division of the Louisv.lle & 
Nashville system, and successfully deposited Portland 
concrete in as much as 26 ft. of water by means of 
a tripping drop-bottom bucket handled by a derrick, 





End Elevation 


Drop-Bottom Bucket for Depositing Concrete 
Under Wacer 


the plan of which bucket I inclose. This bucket 
held 1 cu. yd, and was constructed for me by the 
Lyun Iron Works of Birmingham, Ala. I had the 
fli.uges at the bottom of the bucket made wider than 
is shown on the drawing, so as not to stir up the 
concrete. As was intended, the weight of the whole 
bucket with its load was so much lightened as soon 
as it was immersed in the water that the bucket 
tripped without difficulty the instant the flanges 
touched the bottom. 

It seems to me that Mr. Ward’s method would re- 
quire very careful handling to prevent the tube of his 
funnel from emptying itself often, thus allowing the 
water torisein the tube and washing out the cement 
from the concrete, whereas the bucket shown here 
works automatically. At any rate the first funnel of con- 
erete must be badly washed by Mr. Ward’s method. 

The foundations, measuring 38 x 15 ft. at the top 
for three river piers, were put in in this manner, and 
there was very little leveling to be done when the 
water was pumped ont of the cribs to begin the 
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masonry, and the concrete after being left some ten 
days was so hard that it would require blasting to 
have removed it in any considerable quantity. 

It seems that the funnel method might be prefer 
able in putting in the concrete at the top of the 
foundation in order to get the surface very nearly 
level, but concrete deposited under water by any 
method necessarily becomes completely saturated, 
and will therefore seek to level itself more or less, as 
a lump of earth would. I do not think that the 
small flow necessary to produce this leveling is very 


24 


Side Elevator 


harmful, inasmuch as there is no movement through 
the water to wash out the cement. 
Yours truly, W. D. Taylor. 
Prof. Physics and Engineering 


Louisiana State University, Baton Rouge, La., 
March 6, 1804. 
THE MOVING SIDEWALK IN CHIOAGO. 
Sir: My attention has just been called to a note in 


your issue of April 5, p. 288, in which you say that 
“the elevated moving sidewalk, recently proposed for 
the Chicago downtown loops for all elevated railways, 
has been dropped as a project,’’ etc. This report is en- 
tirely incorrect. The situation may be briefly stated 
as follows: 

The Central Construction Co. is a corporation of 
property owners, formed to construct and operate the 
best device for transporting passengers in the business 
district of Chicago. This company, after mucn pa- 
tient investigation, adopted the elevated moving side- 
walk, believing that it. would be the best device for 
the purpose and much preferable to the ordinary ele- 
vated railway, against which there was then almost 
unanimous opposition. Now, it would bé idle to ex- 
pect that, in a community like Chicago, any propos!- 
tion, no matter how carefully it had been stuiied, 
would please everybody. Hence, it was natural that 
the company’s proposition should meet the approval of 
some, and be found fault with by others. To judge, 
however, from the consents already obtained, those 
who approved the project were considerably in the ma- 
jority. 

The objectors thereupon set to work to bring about 
a change in sentiment towards the elevated railways, 
with the result that there are now some of the prop- 
erty owners on Wabash Ave. and Lake St. who favor 
them, and of this much has been said recently in the 
daily press. The fact that these property owners were 
not at once approached anew by the Central Construc- 
tion Co. was hastily understood to mean that the side- 
walk project bad been abandoned, when, in truth, the 
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company's engineers were busy all the time perfecting 
their plans; they requiring a great amount of study on 


account of the sharp curvature 


which it Was neces 

sary to introduce 
Nobody will venture to say that the transportation 
problem tn the business district of Chicago is solved 


until the device, whatever it may 
ation. But 
problem to 


be, is in actual ope 


at the same time, it is detrimental 

projects oned 
for its solution, unless the projectors themseives make 
the the elevated side 
walk of March 31 stated 


that no such thing as abandoning the project was undet 


to the 


report us abandoned 


ment 


Statement; and as to 


moving 
the “EKeonomist"’ clearly 
consideration 

Yours truly, 


Chicago, April 13, 1804 


Max BK. Schmidt, C. EF 





PRRORS IN BUCHANAN’S TABLES OF 
Sir: I wish to call 
Buchanan's “Tables of Squares.” 


SQUARES 


attention to certain errors in 


Having come across 


mistakes occasionally, I undertook one day to find ont 
how these squares were figured. The number whose 
square is desired is expressed in feet and decimals of a 


foot to the nearest fourth decimal, and 
plied by itself. 
plain that the 


8 simpiy mut 
If the last decimal is not exact, it {x 


square cannot be exact It is 


euRsy 
see to what extent it must be wrong. Suppose the 
number to be squared, correct to the fourth decima 
place is r, the exact pumber, R and the error, e The 
we have 
R r+e 
The error, e, might be positive or negative, and it lies 
between the lim‘ts 
0.00005 © + 0.00005 
The error F in the square is then 
E he? r 2re+ e 
As e* does not affect the eighth decimal in the square 
by more than at the utmost one unit, It can be dropped 
and we have 
E 2re 
Yours truly Geo. N. Linds 

Youngstown, O., Feb, 26, 1804 

(We have referred the above letter to Mr 
Buchanan. who replies as follows.—Ed.): 

Sir: [ think you will find that no errors exist, if you 
will bear in mind that ‘n all cises the roots from 
which the squares are derived are in feet and decima!s 
of a foot carried to four places. Thus, the square 
given opposite 40 ft., 1% Ins., as stated in the preface, \s 
the square of 40.0038, which is 1607. 5127984, as given 
in the tables 

The whole eight places in the decimal of the square 


were retained on account of the method nsed in check 
ing. Three places in the square are usually al! that are 
required for pract'cal purposes. The smali var ‘ations tp 
the third or fourth decimal of the square resulting from 
the use of only four decimal figures in the root are not 
sufficient to affect any result derived from the square 

Yours truly, BE. B 
N. Y., March 5, 1804 


Buchanan 
Elmira, 


STRESSES IN THE FERRIS WHEEL 

Sir: Referring to Mr. Schaub's solution of the Ferris 
Wheel stress problem, given in your issue of March 
22, it seems to the writer unnecessary to assume con 
ditions which do not exist, viz.: That there is tension 
anywhere in the rim, or compression in the spokes 
under any condition as actually built, or that there 
must be an initial tension in spokes. 

Assuming again for simplicity no deformation of 
the wheel, then beginning at point 9 we can deduce 
Mr. Schaub’s last four equations directly by analysis 

As spokes to 9 can take no compression, 

Strain in spoke = 0 


By resolution of forces, compression in rim 9 
a 
3 W sec W «x 5.737 v 
2 
From moments about center, 
Compression in rim 20-27 2 W (sin a + sin 
a 
Za+. . 8in 8 a + '4) x sec + W x 5.737 =— W 
9 
17.211. 
By resolution of forces, 
Tension in rods to 27 = 2 W 17.211 x sis 
+We4Ww. 


As for a wheel with stiff spokes, while on the face 
the conclusions as to smaller stresses point to greater 
economy, none could probably be realized in prac- 
tice, and the stiff spoked wheel might be even heavier 
Is must be borne in mind that in the latter condition 
every member would be subject to reversal of strains 

The spokes would vary from 2 W compression to 2 W 
tension or through 4W. If the usual practice of add- 
ing strains of opposite directions for purposes of ob- 
taining section required were followed, absolutely no 
economy would result In theoretical sections of spokes. 
In the Ferris Wheel the unsupported length of these rods 
to be made stiff was about 80 ft. The extra metal re 
quired to stiffen the spokes to enable them to act as 
struts would be very large. In the rim the rod system 
would require 50% more net section, roughly speaking. 
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than the stiff spokes. This, however, would probably 
he fully offset by the metal required for stiffening the 
spokes 
Yours truly, E. Gerber, M. 
Chicago, March 26, 1804. 


‘We take this opportunity to reprint correctly 
Mr. Schaub’s mathematical discussion in his orig- 


Am. Soc. C. E 


inal article, in which a serious error occurred 
gy 
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Diagram of the Ferris Wheel 


through a blunder in making final 


The correct discussion is as fo!- 


compositor’s 


proof corrections, 





lows: 
The maximum tension in the spokes occurs at 27, 
and is 
w +2 5.737 sin Wa 2 W. 
The maximum compression in’ the spokes occurs at 
% and is again 
W 2W x &. sin Wa as 
Tt is evident that the stresses are independent of 
the diameter of the wheel, assuming the loads to he 


constant 
If the spokes are rods, capable of resisting tension 


only, it is evident that each red must be under an 
initial stress of 2W:; otherwise the wheel will cot- 
lapse at the crown. Let 2W initial stress in each 
£ 
R 
Mea 
” Ra 
$ 7 > RP, 
” Me 
te 
0 ‘ i> 
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aR 
: i b ° 
Ri Riz R, » 
Elevation of Whee 
rod. Then, the compression produced in the rim by 


this Initial stress in each rod will be 
Ww ~« Coser, . WwW 


11.474. 


The total maximum compression in the rim then be 
omes 

W (5.737 + 11.474) = W 17.211. 
The minimum compression in the rim becomes 


W L474 5.737) W x 5.737. 
Che maximum tension in the spokes becomes 
Ww+2w 17.211 sin 4% @ 4W. 
The minimum tension in the spokes becomes 
2W 5.737 x sin HaA— W 0. 
From these equations it will be seen that a whee 


with rods for spokes will have to sustain three timer 
the compression in the rim and twice the tension in 
that a wheel will have to sustain which 1s 
that is. with 

and compression. 


the spokes 
with stiff spokes; 
both tension 


trnilt spokes capab‘te 
of resisting 
(We have submitted Mr. Gerber’s letter to Mr. 
Schaub, who replies as follows.—Ed.) 
Sir: Replying to Mr. Gerber’s valued communication 
of March 26: The analysis, which the writer sup- 
mitted to your readers, was uot. strictly speaking 
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contined to the Ferris Wheel. The analysis starts out 
with a wheel in which no deformation can take place; 
that is, a wheel with stiff spokes, In passing from tne 
wheel with stiff spokes to the one with rods, the an- 
alysis shows what the initial stress in each rod must 


be in order to prevent a deformation of the whee. 
This initial stress must be satisfied, as was deve 
oped in the construction of the Ferris Wheel. The 


writer has prepared two designs for a wheel; 
with rods, and the other with 
from the advantage during 
he finds an economy of about 35° in weight in favor 
of the stiff spokes. To be the stresses are all 
subject to reversal, in the case of the stiff spokes, bur 
this reversal takes place so gradually that its effe t 
neglected. 


one 
stiff spokes. Aside 
the process of erection, 


sure 


WAS 


If. as Mr. Gerber says, the plus anl minus siresses 


must be added, there would probably be no savine 
in weight However, aside from the question cf 
wrights, the wheel with s.iff spokes presents many 
advantages over the wheel with rods; principal 


among them is the saving in the process of erection. 


Yours truly, J. W. Sehaub. 
M. Am. Soe. C. E. 
New York, April 2, 1StM. 
Sir: (n‘attempting to check the results obtained oy 
Mr. J. W. Schaub in calculating strains in a wheel, 


shaft, and carrying a load, 

points, a graphicat an- 
wheel, as shown on the 
accompanying diagram, strain whateve’ in 
the spoke standing vertically over the axis, and notn- 
ing but compression in any part of the rim. The 
necessity, therefore, for an initial tension of 2 W in 
the spokes does not appear. 

Formulas deduced from this diagram give the com- 
the rim and the tension in the spokes 
determined by Mr. Schaub in the last 


number of your journal, viz.: 


supported by a horizontal 
W, at each of 36 equidistant 
alysis of the strains in the 


guve ho 


pression ip 


the same as 


Compression in any segment of rim 
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Stress Diagram of Wheel with Tension Spokes. 


Tension in any spoke 


Wain (ff - 1 @) 
: ‘ AP co eerie 
Sn 2Rnsin& a sin fj 
When n = 18; 8); 4 W is 
“ p=1 8 = Mw, 


and as above no strain in vertical spoke over axis. 
Yours respectfully, H,. H. Wadsworth. 
West Superior, Wis., March 28, 1894. 
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THE NIAGARA FALLS PAPER ©O.’S POWER 
PLANT. 
Sir: The article in your issue of April 5 on “The 


Power Plant of the Niagara Falls Paper Co."’ may per- 
haps well be supplemented by a statement of the prelim- 
inary work which led up to the adoption of the 
power scheme, as now built, by the owners. 

The Niagara Falls Paper Co. was first organized as 
the Soo Paper Co., the intention being to erect a 
manufacturing plant at Sault Ste. Marie, and plane 
for the mill were first made by the writer for this 
location; but a failure to complete the water power 


scheme there led to the after selection of Niagara 


Falls eas the point of manufacture. The Niagara 
Falls Power Co.’s scheme was at this time well under 
way, so far as the construction of the main tunne! 
Was concerned. 

The raw material which the Niagara Falls Pape: 
Co. uses is mainly spruce wood, and in converting 
this material into pulp and subsequently into puip 


board and paper the question of how best to utilize 
the new power conditions at Niagara came forcibly to 
the front for solution. It had been in contemplation 
that the paper making company should lease powe: 
delivered by the power company at the surface of the 
round, but this proposition did not take definite form 
The paper company had under consideration at first 
the use of two water wheels of about 1,500 HP. each 
(to ultimately use four wheels), transmitting the power 
to the surface by an upright shaft or by rope drives, in 
which latter case horizontal wheels could be used, this 
arrangement of the whee!s being strongly urged by al 
the water wheel builders who were competing for the 
work, most of whom, however, hesitated to a greater 
or less degree in erecting an upright power installa 
tion and changing the line of direction of the power 
from upright to horizontal at the ground surface, fo: 
distribution throughout the manufacturing plant. 

Upon the failure to complete an arrangement with 
the power company to deliver the power at the sur 
face of the ground, there was added to my duties as 
architect and engineer of the work the labor of ar 
ranging and designing the power plant. The various 
designs of water wheel arrangement submitted dy 
wheel builders and contractors up to this time were 
inadequate for the purpose, as the parties submitting 
them were not always in possession of information 
as to manufacturing methods which would enable them 
to arrange the power distribution in the best 
ner, nor could it be reasonably expected that 
should be in possession of this information. Vans of 
the mill plant at this time were well along towarJ 
completion based upon the arbitrary assumption that 
the power was to be delivered by two water wheels 
of about 1,500 HI. each, set in a wheel pit, whence: 
the power could be most conveniently distributed. 

The writer from the first inception of the work 
had been of the opinion that the best solution of th 
problem was by upright wheels and gearing, and when 
the design of the power arrangement devolved upon 
me [ submitted to the paper company a sketch plan 
embodying all the principal features as to arrange 
ment of the scheme finally adopted and using units of 
1,000 HP. in three wheels, instead of two wheels of 
1,500 HP. each, as had up to that time been con 
templated, but with the pit so made that six wheels 
could be eventually used, making a total of 6,000 HP. 
(In the final development of the scheme for contract 
units of 1,100 HP. were adopted.) One advantage of 
this change in units was that the amount of power 
transmitted by each pair of gears would not 
great a departure from , previous practice. Incident 
ally it may be remarked that an additional incentive 
to this change was the fact that a better arranged 
manufacturing plant would result, as noted later. 

In deference to the reluctance of responsible wheel 
builders to guarantee the successful working of an 
upright power plant, which guarantee the paper com- 
pany strenuously insisted upon as a condition of con- 
tract, and also that all promising arrangements might 
have due consideration, I made and submitted to the 
owners plans of various methods for utilizing the 
power, chief among which were the distribution of 
the power by electricity, and one involving the partial 
manufacture of the product in rooms built near the 
bottom of the wheel pit, where the major portion of 
the power was to be consumed near the water wheels, 
the partially made product to be elevated to the sur- 
face, where the manufacturing process would be coim- 
pleted. The first of these schemes was abandoned be- 
cause of undesirable features and because the cost of 
installation was very much in excess of the arrange- 
ment finally adopted. The second was rejected mainly 
by reason of its undesirable working features. In this 
connection tests for determining the efficiency of an 
impact wheel under a head approximately that at 
Niagara were made; and while the test gave surpris- 
ingly good ‘results, yet it was abandoned for other 
reasons affecting the use of all horizontal wheels. - 
Fstimates of cost of the different methods were nec- . 
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essary for the decision, and in consequence some of 
rhe schemes were considerably detailed that compar- 
ative costs might be ascertained. . 
After consideration of competitive bids a provis 
ional agreement was made with R. D. Wood & Co 
for the work, contingent upon the presentation of sat 
isfactory detail plans and their acceptance by the 
writer. The contractors failing to furnish necessary 
drawings and specifications before the time when it 
seemed absolutely necessary to the work 
under contract it was decided that a contract 
be made under which the writer, as hydrau 
lie engineer, for the paper company. and Mr. Geye 
lin, acting for the contractors, were made equally re 
sponsible for the design and arrangement of 
plant, except as to certain 
contractors were to 
and duty. which 
mortised 


have 


the 

The 
performance 

wheel 


power 


parts where 


guarantee specific 
parts were the proper, 
gearing, and the suspension of the 
wheels and upright shaft by a patent appliance 

rhe detailed description of the power plant as built 
has been fully cevered in the article by Mr. Geyelin 
News, April 5). But it may be well to explain 
briefly why two flumes are to be used to convey the 


water 
the 


Eng. 


water to the wheels instead of one, and why there is 
such a comparative difference in the dimensions of the 
conduits to supply water to the 
duits for conveying the 
fu order that the water 


wheels and the con 
from the wheel pit 
should do its work upon the 
wheels with effect, and that thuctuations 
in the speed of gearing might be reduced to a mini 
mum, a large area was provided in the two 
flUumes to move the water to the wheels; but the man 
which the water is discharged from the whee!s 
renders unnecessary the application of this idea to the 
dimension of the conduit which drains the wheel pit 
and the conditions of the power makes unnec 
essary the excavation of a deeper pit so us to obtain 
au greater fall at the 

It is conceded by 
motive 


water 


the greatest 


ner in 


lease 


wheels. 
manufacturers 
power of 


that sepuration of 
a manufacturing plant into as 
many units as there are principal manufacturing de 
partments, such separation beginning at the source of 
power, is desirable, provided such separation does not 
involve too great additional expense for installation 
and operation, or does not involve distorte. struciural 
conditions. As far as has been deemed wise econo- 
uy to go in this direction, the plant has been pro 
jected and partially completed. At present only the 
larger fluine been put in, it being of ample size 
for the 3,300 HP. now leased, and the separate con- 
trol of motive power is accomplished 
with gate; but 


the 


has 


by a by-pass 
when the additional 3,300 HP., which 
ix proposed to be utilized at a future time, is leased, 
the smaller flume will be put in, to attain these re 
sults. (This is shown by the dotted lines in tne 
transverse section on p. 279 of our issue of April 5. 
Ed.) A grouping of the wheels, first, 
to the best use of power in the manufacturing de 
partments; second, for economy of wheel pit 
struction, Was also a determining factor in this. 
The alteration in size of HP. unit involved a differ- 
ent placing of wheels in the pit, and thus allowed a 


different arrangement of manufacturing plant, which 
plant 


with: respect 


coh- 


was found to be considerably cheaper in con- 
struction and better adapted for manufacture than the 
first plan. ‘this emphatically demonstrates the mis- 
take of adapting a mill plant to a set scheme of power 
development, rather than making the power plant sub- 
ordinate to the design of the mill. A comparison of 
the sketch plan with the plan of the completed design 
shows the great improvement in details as tie design 
was worked out by Mr. Geyelin, the arrangement 
providing for the additional flume, above referred to, 
and for the placing of three more wheels in the pit. An 
inspection of this work at Niagara makes apparent the 
massive construction and excellent workmanship of 
the builders, R. D. Wood & Co., much more foreibiy 
than an examination of the plans can do. 
Ashley B. ‘Tower 

Holyoke, Mass., April 16, 1894. 

(In view of the publication of the plans of the 
work as now completed, in our issue of April 5, 
it is not considered necessary to reproduce the plan 
referred to by Mr. Tower, but his sketch plan 
shows the provision for the additional smaller flume, 
and shows also three additional wheels, arranged 
symmetrically to the three shown in the plan of 
the work as carried out, on p. 279 of our issue of 
April 5.—Ed.) 


Railway extension in India and its relation to the 
trade of India and the United Kingdom was the sub 
ject of a lecture recently delivered at Middlesborough, 
Engiand, by Mr. Joseph Walton, who is advocating ex- 
tensive additions to the railway system of India in 


order to develop the conntry and its resources, and 


there is no doubt that there is in India a great field 


for the introduction of railways of economical construc- 
tion. 





ENGINEERING NEWS. 


A NEW UNIVERSAL GRINDER FOR TOOLS 


AND MILLING CUTTERS 
The accompanying cut represents an improved 
universal cutter and tool grinder, which will not 


only do cutter and reamer sharpening, but all the 
necessary circular and surface grinding in making 
The machine can be very 
quickly adjusted for doing each kind: of work, and 
will grind any cutter and reamer without the use 
of special attachments. 

taper reamers and teeth of 
side milling and angular cutters the adjustment ot 
the ordinarily difficult, the 
cutting edge of the tooth to be ground must be ex 
actly parallel with the line of slide. With this ma 


these var ous tools, 


In grinding the side 


tooth-r. st is because 


chine no attention is required to adjust the tee h 
rest, as it is centrally fixed for all diameters of 
eutters and reamers. In grinding work the tooth 





Fig. 7 
Cutters; Tne Cincinnati Milling Machine Co. 


Universal Grinder for Tools and Milling 


rest travels with the cutter, except when grinding 
spiral millers. The action is similar to that of 
a pawl and a ratchet wheel, making a positive and 
rapid method of passing from tooth to tooth. The 
side teeth of angular and side milling cutters are 
ground off with a practically straight line clearance 
by means of a cup-shaped emery wheel 3 ins. di 
ameter on the left side of the machine. An impor- 
tant feature claimed for this machine is that the 
table may be swung around on the column, and the 
work is thus brought into contact with the emery 
wheels on either side of the machine, so that the 
work may be he'd against the wheels in the most 
favorable manner for rapid grinding without hea ing 
the cutter and the grinding may be more rapid. For 
instance, a side milling cutter may have the top 
teeth ground off on the straight emery wheel on 
the right side of the machine, and the side teeth on 
the cup-shaped wheel at the left side of the ma 
chine without taking the cutter off the arbor or 
disturbing the tooth guide. Cutters of small diame 
ter and sharp angles can be brought into contact 
with the emery wheel withont the cutter, mandrel 
or centers striking the belt or head stock of the ma 
chine. In cylindrical grinding this feature permits 
the wheel to grind close up to a shoulder. In grind- 
ing the side teeth of side milling and angular cut- 
ters a slight movement of the table around the col- 
umn changes the character of the cut from a sharp 


BH1 


clearance the 
to a slighter clearane> for 


without 


for stocking our between the teeth 


finishing the cutting edge 


any danger of drawing the temper. This 
same feature permits the rapid adjustment of the 
machine from a simple cutter grinder to a surface 
grinder. 

The table is moved forward and backward by 
means of a lever, which can be placed to suit thy 
position or conveniences of the operator. For the 
rapid adjustment of the table toward the emery 
wheel, the holder carrying it slides on a shaft, whil 
for the fine adjustment of grinding a serew is used 
The table is elevated or lowered bw means of a 
rack and pinion and has a vertical adjustment of 
ty ins. tis 20%, ins. long. has a horizontal move 
ment of 12 ins. and will take in work 15 ins. long 
between centers. Adjustable dogs for stops on 
eneh oeml are prov ded The tabl makes ‘ 


complete revolution on the slide and may be set at 


ny angle to oO As long as the table is paralle 
to the line of motion of the slide, the work ground 
will be straight without regard to Us pos tien 

to the emery wheel spindle. The work-holder or 


sWiveling head swivels both vertically and horizon 


tally for 


clearance and for grinding work at a 
angl All adjustments of the table and swiveling 
head are indicated ith degrees 


The spindle is hardened ant ground and 
bronze bearings 


tifis Dt 


It is provided with dust eups and 


uljustment for wear, and has but one speed. Al 
the wheels furnished with the machine have been 
selected for the various work. Endless belts may) 
be used, as the spindle head may be moved up or 
down for adjusting them. The countershaft fur 
nished for driving the emery wheel spindle includes 
a novel device for shifting the belt, and the loos 


pulley is made smaller in diame‘er than the tight 


pulley, to relieve the belt when the machine is not 


being used. The machine is made by the Cinein 
nati Milling Machine Co., of Cincinnati, O. Fig. 1 
is a prospective view of the machine, and shows 
also specimens of work done upon it 

RATE-MAKING POWERS OF STATE RALL 


WAY COMMISSIONS. 
The following is a summary of the replies 1 
ceived by the Railway Commissioners of New 


Hampshire in answer to inquiries made to ascer 


ain to what extent the Railway Commissions of 
other states are empowered to regulate rates of 
fare and freight 

Maine.--Commissioners have power te revise rates 
upon complaint and proof that they are excessive, but 


this power has never been exercised. 
Massachusetts. -The 
tix fares or freights. 


commission tas no «aathority to 


Vermont. -Commission 
petition of an 


Connecticut. 


ean act upen complaint and 


aggrieved party 


Commission has 


ne jurisdiction 


overt 
fares or 


Rhode 


freights 


Island.—The 


commission 


has ne authority 
Whatever in the matter of charges. * 
New York.--Maximum fares are fixed by statute 


rhe 
commissioners do not 


Virginia. 
He does not establish 


establish rates. 


Commissioner has supervising 


maximum 


power only 
rates 

Wisconsin.—Is not einpowered to fix fares and freight 
rates, 


Michigan.—Rates are fixed by the legislature. Com 
missioner has jurisdiction only in cases of diserimina 
tion and overcharges 
Hlinois established 
by the which makes 
upon the complaint of a party in 
Minnesota. Board reduce 
of an aggrieved party 
The 


promulgate a 


Rates were several years age 
commission, no changes except 


interest. 
may rites 


upon complaint 


Towa. commission is empowered and directed to 
schedule of freight rates. 
Board 


Rates of fare are fixed by 


Texas establishes rates 


Kansas. statute at three 


Board can fix freight charges when I 
they are 


cents per mile. 


is shown that 


unreasonable, It 
upon the application of parties interested 
North Carolina.—Commissiouers fix fares and freights 
upon their own motion 
Alabama.—Board is authorized to revise and approve 
all rate tariffs at discretion, 
tion to all who ask for changes. 
North Dakota. 


acts only 


its and gives considera 


toard is not empowered to establish 


rates, but may order them reduced when they are 
shown to be unreasonable. 
Georgia toard fixes fares and freights, sometimes 


upon its own motion and sometimes upon petition. 
South Carolina.—Board establishes fares and freights. 
Missouri.—Rates are fixed by the railways, and filed 
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with the commissioners, who may revise them upon 
complaint of any party interested. 
New Jersey, Pennsylvania, Tennesse+, Arkansas, Indi- 


ana, West Virginia, Wyoming, Louisiana, Florida, 
Washington, Nevada and Montana have no railway 
commission, 


The movable sidewalk on the Casino pier at the Co- 
lumbian Exposition has been sold to Mr. L. K. Hirsch, 
ef Chicago, who, it is said, will apply for permis- 
sion from the South Park Board to operate it during 
In case permission is rerused the 351 
ears will be changed inte mining and coal and dump 
ears and sold together with the 30-lb. rails forming the 
track. The construction and operation of this sidewalk 
was described in our issue of March 16, 1893. 


An important patent on car-heating appliances has 
just been sustained. The patent in question is No, 
420,017, issued Oct. 27, ‘1885, to Elmore D. Cody, and 
uow owned by the Consolidated Car Heating Co. The 
U. S. Cireuit Court for the Eastern District of Michi- 
gan, on Apr‘l 10, issued an order for an injunction and 
accounting against the Michigan Central R. R. The 
injunction forbids the use of: 

Any form of continuous car heating apparatus em- 
ploying or taking steam from the locomouve through a 
continuous train pipe, in combination with the upper 
and lower courses of side coils within the cars, with 
intermediate connections near the center of the car 
between the upper courses of the said coils and the 
supply pipe; and with an automatic steam trap under 
the central portion of the car and intermediate con- 
nection between the lower courses of the side coils and 
said trap. 


the summer. 


Power from Niagara Falls is promised for delivery in 
Buffato by Oct. 1. The electricity generated at the 
tunne! site is to be raised by transformers to a_ po- 
tential of 30,000 volts and transmitted to 
Buffalo over wires placed in a tunnel. The route for 
this tunnel is not yet settled, but right of way is being 
secured along three different routes. At Buffalo a sta- 
tion is to be erected to receive the current, reduce its 
potential to that permissible for use in local distribu- 
tion and also use it to operate motor dynamos, generat- 
ing a direct current for use on the street railways, 
ete. The first installment of power delivered will 
amount to about 10,000 HP. It is stated that it will 
be sold in Buffalo at about two-thirds the present cost 
of steam power. The sale of the current in Buffalo 
will be in the hands of @ sub-company, the Cataract 
Etectric Co., of Buffalo. Mr. Edmund Hayes is prest- 
dent and Mr. Frankiin D. Locke is secretary. 


about 


A grade crossing ordinance has been submitted to the 
city councils of Philadeiphia, Pa., authorizing the city 
to create a loan of $3,500,000 for abolishing all grade 
crossings on the Pennsylvania R. R. from Norris St. 
to Erie Ave., in the 25th and 31st wards. 


The Huron & Ontario Ship Canal & Aqueduet Co. 
has been incorporated by the Ontario legislature. The 
act grants the company a franchise for the construo 
tion of a ship canal between the lakes named, and 
also for the construction of a water-supply aqueduct. 





The 138-in. rifle for the U. S. navy was used at the 
Indian Head proving grounds April 12 to test the new 
nicke!-steel projectiles, two of which were fired through 
a 12-in. nickel-steel armor plate. The Carpenter sheli 
was not injured, but the other went to pieces. 


The latest case of serious electrolysis of water mains 
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verage. ;|Max. |Min. |Range. of max. | Total. in 24 rainy 
a ' | | Average. |Max. velocity. hours. | days. 

( MORORBE, VE... .cccccescccecs) 34.0 66 5 61 11.0 |; #9 N 1.06 0.41 13 
| Portland. Me..............0.0+] 96.7 71 14] 57 7% 1.981 SS 1.97 0.72 ll 

gS. ff) FO" eae 44.5 69 | @ 49 10.4 | 42 NW 1.69 0.58 12 
gg... (UL eee 47.4 7% | 61 ese NW 2.41 0.71 9 
Northern 5 GE 6 stb <pewcrstoncous 41.2 74 | 9 65 22.2 61 NW 2.66 1.11 10 
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. | St. Paul. Minn.. ek itaues 34.6 76 |—2 78 10.1 | 38 NW 3.28 0.93 13 
oS eee eS 51 | —5 56 7.6 | 36 NE 4.30 0.99 17 

| Bismarck, N. Dak ............ 26.4 64 | —10 74 13,1 53 NW 2.27 1.17 8 

' 
Ro ncaa cca wall Liha ssichticia 

WEE iicdiciRie me kecs 37.5 70 6.5 64.5 11.406) «640 2.28 0.79 BT 

{ Washington, D. C............. 48.5 &3 2 63 7.4 37 NW 0.98 0.32 7 

| Louisville, Ky................. 51.4 85 17! 68 9.7 39 | OW | 3.04 0.89 10 

Rr RE, BOO ink caccnweiens te 61.2 b4 14 70 13.7 41 s | 2.69 2.16 7 
favannah, Ga........... pee 63.6 88 31 57 8.7 30 NW | 2.81 1.13 8 

Kauess city, Mo.............,, 44.8 82 12 70 12.1 36 sw | 2.66 2.23 6 

Southern | Jacksonville, Fla.............. 66.0 87 3255 7.4 2 | NW | 3.13 1.34 7 
Vities } Chattunooga, ‘Tenn. . sens 55.6 83 19 64 7.9 44 Ww | 4.61 2.62 10 
New Orleans, La..... 63.0 82 5 4 50 10.5 40 SE |} 5.94 1.45 13 

Memphis, ‘Tenn....... 56.4 80 28 57 9.1 40 SE | 10.90 6.05 12 

| Palestine, Tex... 60.6 85 58 8.2 32 SE | 4.59 1.38 16 

RGD. 6 ecb dbRstbS ote 56.4 R4 61 9.5 37 | 4.18 1.96 10 

{ Helena, Mont........ one 30.8 62 56 9.3 46 Sw 0.80 [ 0.25 RB 

| Port Angeles, Wash...... 40.0 54 25 4.9 23 Sw 3.35 0.80 19 

| San Francisco, Cal ..... os 50.6 66 29 11.0 36 SW 0.60 0.34 6 

Western | Salt Lake City, Utah = 41.1 67 47 7A 46 Ww 1.73 0.74 ll 
Cities ¢ Santa te, N. Mex............ 39.3 66 51 8.0 42 sw 0.41 0.24 5 
: | Ee ere 40.2 71 62 8.7 36 NW 0.70 0.23 7 
Yuma, Ariz.... o s@eeercss 63.0 95 3 62 7e 54 NW 0.74 0.58 2 

Se a } s eine om 
| AVOTERO. 0 ccc cciccccsesseces 43.6 69 21 48 8.1 41 1.19 0.45 9 


by electric railway ground currents is reported from St. 
Joseph, Mo. Besides the city mains, the pipes of the 
Artesian Ice Co, have been affected. 


A method proposed for closing crevasses in levees con- 
sists of towing a flat-bottomed boat or scow, loaded 
with earth, rocks, etc., to the crevasse and holding it in 
position by means of hawsers from two tugs located 
one up and one down stream from the break. When 
the scow is brought to the proper position small charges 
of explosives placed against the side and connected by 
wires with the tugs are exp!oded, blowing out the side 
and letting the contents fall into the break. The river 
side of the scow is blown out, so that the load will form 
a slope towards the outside of the break. 


The investigation of the burning of the Davidson 
Theater at Milwaukee, Wis., shows that the cook- 
ing range of the hotel kitchen was directity over the 
wooden roof truss which collapsed, and the fire depart- 
ment believes that the fire started at the range, and 
spread underneath the floor, gradually eating through 
the truss. Of 24 men in the rooms buiit over the thea- 
ter ceiling, 8 were killed and 16 injured. 


A little electric toy locomotive about 12 ins. long, 
built by Dr. G. Q. Colton in 1847, and exhibited at the 
time in several cities, is now at the Cooper Union, New 
York. It is run by an ordinary cell battery, which is on 
the floor, under the circular track, and the electric cur- 
rents are conveyed through wires to the ‘insulated brass 
bands which form the rails of the track. The wheels of 
the locomotive convey the electric currents to two elec- 
tro-magnets, which act alternately in moving the driv- 
ing rod of the engine, an eccentric projection on the 
crank sending the currents to each magnet in turn. 


At the Lawrence Scientific School at Harvard, new 
courses in Mining Engineering and in Architecture have 
just been established, and also a course in “ Science 
for Teachers,’’ which is in the nature of a specia) train- 
ing for those who expect to teach natural science. 





Africa is gradually being opened up by pioneer rail- 
ways on the east coast, and the latest project is for 
a light railway, 200 miles long, from Chiromo on the 
Shire River (which is as far as the Zambesi River 
Steamers can go in consequence of the cataracts) to 
Katunga, Blantyre, Matope and Lake Nyassa. The 
cost (narrow gage) is estimated at $12,500 per mile. 
Mr. John Buchanan, Blantyre, is one of the promoters. 





Plans for a concrete and iron bridge over the Mary 
River at Maryborough, Queensland, have been pre- 
pared by Mr. Brady, Engineer of Bridges of the col- 
ony, and approved by the city authorities. ‘The bridge 
will be of Portland cement concrete, vonsisting of 
eleven segmental arches of 50 ft. clear span, with ten 
river piers and two abutments. The arches will be 
strengthened with a continuous framework of railway 
rails spaced about 2 ft. apart and bedded in the con- 
crete. The total length of the bridge will be 613 ft. 
and the clear width of roadway 21 ft., the roadway 
to be formed of tarred bluestone laid directly on the 
concrete and well rolled. The parapets of the bridge 
will be provided with wrought iron removabie stauch- 
ions and chains. The height of the roadway above 
high water level will be 12 ft. 3 ins., or 21 ft. above 
low water level. The advantages of this type of bridge 
are great strength and small cost of maintenance. The 
cost of the bridge wil! be about $75,000. 


CONSTRUCTION. NEWS. 





(Readers are invited to contribute items concerning new con- 
struction of interest to engi rs or contractors for insertion in 
these columns. Those these for information are 
informed that announcements of calls for proposals are insert- 
ed but once, and are not repeated from week to week.) 


RAILWAYS. 


East of Chicago—Hxisting Roads. 


OHICAGO & SOUTHEASTERN.—A. J. Yawger, Bu- 
cyrus, O., has 200 men and 80 teams at work near An- 
derson, Ind., on the extension to Muncie, which is ex- 
pected to be completed June 1. 


GEORGES VALLEY.—L. C. Bateman, Liberty, Me., 
writes to the Bangor ‘“‘Journal’’ that the proposed ex- 
tension of this railway from Union to Augusta is now 
an assured fact, 


NEW YORK CENTRAL & HUDSON RIVER.—The 
Utica ‘“ Observer’’ states that on the authority of a 
gentleman who is in a — to judge quite accurately 
of indications, it ma stated that this company is 
considering the building of another track alongside the 
Black River branch of the Rome, Watertown & Ogdens- 
burg between Utica and the intersection of the Mo- 
hawk & Malone, near Remsen. In other words, the 
Mobawk & Malone will be extended from Remsen to 
Utica, the rails being laid on the roadbed of the Black 
River, making it practically a double-track road. So 
far has this plan advanced that the engineers have been 
over the route, examined the cuts, fills and bridges, and 
estimated the expense of doing the work, and it is 
expected that the work will be done this coming sum 
mer. 


OHIO SOUTHERN.—The capital stock of this com- 
pany is to be increased from $4,000,000 to $8,000,000 
for the pu , it is said, of building a line from Cin- 
cinnati to Columbus, O., along what is known as the 
old Grasshopper route. Most of the right of way has 
been secured, and it is stated that construction will 
begin within two months. 


PITTSBURG & LAKE ERIE.—A press report states 
that this company has started an extension to its Mo- 
nongahela feeder, the Pittsburg, McKeesport & Youghi- 
ogheny. The present terminus of that road is at Belle- 
vernon, Pa. It will be extended a distance of five 
miles to Marchant, opposite Coal Center. The survey 
has been completed and the work of building the hne 
will be commenced at once. 

WASHINGTON & CHESAPEAKE BEACH.—L. H. 
Hyer, Ch. Engr., writes us as follows: The construc- 
tion has been going on since Jan. 15, 1894, and 
now the entire 27% miles are covered, and in the 
month of March over 100,000 yards of excavation wax 
done. The track is laid across the B. & D. P. R. k 
right of way. The pier at Chesapeake Beach is now 
built out over 800 ft., and about 85 teams are at 
work grading the property. We have seven engineer- 
ing corps in the field. The piledriving will start at_the 
Patuxent River crossing early next (this) week. Gen. 
John ©. New is president, H. C. Speer vice-president. 
Capt. A. H. Mattox secretary and general manager, 
John G. Slater treasurer, and Coffin, Sullivan & Co. 
contractors. 





Projects and Surveys. 


BATAVIA & NORTHERN AND INTERNATIONAL 
OAK ORCHARD HARBOK.—Ernest W. Emmons, Ch. 
Engr. and Gen. Man., Box 751, Syracuse, N. Y., in- 
forms us that surveys for this railway will be com- 
pleted by May 1, and the contracts for the construction 
will be awarded May 1 to 15. The road will extend 


‘from Batavia west of Oak Orchard road, touching Elba. 


Barre and Albion, thence to Carlton on R., W_& O. Ry.. 
thence to Lake Ontario. There will be 20 miles of thi 
Butavia & Northern and 10 miles of the I. 0. O. H. 
The grade will not be over 1.8 to 2%, and the line wii! 
be nearly a tangent, due north and south. There will 
be a large bridge, 250 ft. span, and three small bridges. 
60, 60 and 80 ft. span. e right of way has bee. 
nearly all secured and about .000 of stock has ai 
ready been subscribed along the route. The road will 
do a general railway business, and will be a special! 
benefit to the Drake & Stratton Co., 148 Liberty Si.. 
New York, as it will enable it to send freight direct 
te Canada through the connections this line wiil have 
at Oak Orchard Harbor to all points on Lake Ontario, 
especially to Port Huron. 

CHICAGO, INDIANAPOLIS & CHATTANOOGA 
SOUTHERN.—F. L. Patrick, Pres., Columbus, 0O., in- 
forins us that it is hoped to award contracts within 6 
days for the construction of this railway. The rouie 
is from Indianapolis south to Nashville, Bedford, Mit- 
«bell, Freneh Lick, Ferdinand, St. Meinrad, Grand 
View, Rockport (Ohio River), and Owensboro, Ky., 190 
miles, of which 84 miles have been surveyed ani 
located. There will be a 1,500-ft. and two 800-ft. tun- 
vels and bridges across the White River and Ohio River. 
About 84 miles of right of way has been secured and 
nearly $2,000 per mite aid secured for this distance. 
Ch. Engr., J. H. McCormick, Columbus, O. 


ERIE & CENTRAL NEW YORK.—Press reports state 
that W. M. Messerole, Brooklyn, has commenced sur- 
veys at Cortland, N. Y., for the construction of this 
railway to Cincinnetus, N. Y. The line will follow the 
bed graded more than 20 years ago by the Utica, Che- 
nango & New York, according to reports. 

LAKH KATRINE.—Organized to bu‘ld a railway con- 
necting Rondout and Lake Katrine, a summer resort 
about five miles from Kingston, N. Y. 


MILLERSBURG, JEROMEVILLE & GRBENWICH.— 
Incorporated in Ohio to build a railway from Wooster 
township, Wayne county, on the Cleveland, Wooster & 
Muskingum Valley, to Greenwich township, on the line 
of the Akron division of the Baltimore & Ohio, passing 
northwesterly through Wayne, Ashland and Huron 
counties; cap‘tal stock, $100,000; incorporators, A. B. 
Camp, H. ompson, D. Flemly, Daniel A. Munroe and 
Rolin Germain. 


Southern—Existing Roads. 


ALTAMONT & MANCHBSTER.—A. M. Crooke, Secy., 
Altamont, Ky., writes us that contracts will probably 
be awarded soon for the extension of this way to 


Manchester, Ky.. 22 miles. The line will be through a 
rough country, and the work will include an ft. 
bridge and a 100-ft. tunnel. 

LOUISVILLE TERMINAL.—H. V. Harris. 
writes us that Sept. 30, 1892, this c 
line completed from First St., Louisville, 
2.6 miles; the line is now graded 
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land Park to Youngs, 34 miles, and extensions from 
Youngs to Bardstown Road, 2% m.les, and from East 
Louisville to Stine, 74% miles, have been surveyed. 
NORFOLK & WESTERN.—Chas. 8S. Churchill, Engr, 
maintenance of way, Roanoke, Va., writes us that 
the following extensions have been made since Jan. 
1, 1893, and that no construction is now in hand: 


Miles. 
Saltville to Mathieson Alkali Works.............. 41 
iExt’a near Coeburn, Va.. to coal mines.......... 2.13 
Ext’n North Fork branch to coal mines.......... 3.66 
Ext’n near Keystone, Va., to coal mines.......... 48 
Dingess, W. Va., to coal mines................. 176 
Dunlow, W. Va., to coal mines............-....4+. 1.13 
Ext’n Castle Rock branch, to iron mines.......... 2.79 


Columbus Connecting & Terminal R. R., form- 
ing the terminal of the N. & W. R. R. at 


CE .. 40 Re Ab aw oa Cheb cas ceteccenette 3.51 
Total for 1893..... pee eee see ee cee seeceeeeeeee 15.84 
During 1894, ext’n North Fork branch........ 2.95 


RICHMOND, NICHOLASVILLE, IRVINE & BEAT- 
TYVILLE.—A press report from Louisville, Ky., states 
as follows: he bondholders of this railway have 
arranged to buy the road when sold under foreclosure. 
The date of sale wiil be fixed shortly by Judge Barr. 
The bondholders will extend the line 36 miles from 
Irvine to Beattyville, in the heart of the timber and 
mineral region. The Central Trust Co., of New York, 
holds the majority of the bonds and the Louisville 
Trust Co. a part of them. The issue of first mort- 
gage bonds amounts to $2,375,000, The other unpaid 
claims amount to about $1,000,000. 


Projects and Surveys. 


CHATTANOOGA WESTERN.—T. J. Nicholl, Pres. 
and Ch. Engr., Chattanooga, Tenn., informs us that 
contracts will probably be awarded this month for the 
construction of this railway. The mountain division 
will extend from Chattanooga to the coal mines on 
Signal Mountain, 12.9 miles, and the valley division to 
Hixon Station, on the Cincinnati Southern, 73g miles. 
The work will also include a bridge across the Ten- 
nessee River, total length of 3,750 ft. and estimated 
to cost $400,000. The surveys for the road are nearly 
completed, and all but 4% miles of the right of way 
secured. 

Northwest.—Existing Roads. 

HOLMES LOGGING.—The Marinette, Wis.,‘*Eagle,”’ 
states as follows: The Holmes Logging Ry. has been 
steadily increasing in mileage ever since the first 
track-laying, when 15 miles were laid. The company 
now owns and operates, with its main line and spurs, 
about 30 miles, and additions will be made the coming 
vear. The company banked between 4,000,000 and 
5,000,000 ft. of logs for the N. Ludington Co. this 
winter, and a large amount for the Kirby-Carpenter 
Co. They have three engines and will soon have an- 
other. The railway crosses the M. & W. about two 
miles from Pembine, and reaches the Menominee 
River three miles below the Pembine farm. 

ST. LOUIS, CHICAGO & ST. PAUL.—Reports from 
Aiton, 1U., state that the construction of the St. Louis 
extension, completed co Wood River, will be resumed 
this week. 

SWAN RIVER LOGGING CO.—I. N. Gray, Ch. 
Engr., Swan River, Minn., writes us as follows: The 
Duluth, Mississippi River & Northern R, R. is operated 
by the Swan River Logging Co. There is how under 
construction 84 miles, 6 miles ef which are being 
done by Williamson & Campbell, Cloquet, Minn. The 
remainder, 2% miles, is being constructed by the 
company. We expect soon to begin the location and 
construction of about 10 miles of branches for logging 
roads. The main line track has recently been extended 
4 miles, and will be extended 5 miles more as soon as 
the steel is received, the grading for this being 
dore last summer. A force of about 50 men will be 
employed to surface track as soon as it is dry enough 
to begin. The materiai will be handled by steam 
shovel and plow. 

Projects and Surveys. 

CHICAGO, YANKTON & SOUTHWESTEWN.—An 
ineccrporator of this wy, noted April 12, is report- 
ed as stating that A. K. Nash, formerly Ch. Engr., 
Norfolk & Yankton, will be chief engineer of this com- 
pany, and will commence the surveys at once. The 
line will extend from Le Mars, Ia., to Yankton, S.Dak., 
70 miles, of which 46 miles will be in South Dakota. 
DENVER,SIOUX CITY,LAKE SUPERIOR & CHICA- 
GO.—The Denver,Colo.,chamber of commerce is backing 
ex-Governor Evans’ scheme to secure a railway from 
Denver direct to Sioux City, Minneapolis, Duluth and 
Chicago. It is proposed to use the Union Pacific, Den- 
ver & Gulf from Denver to Julesburg. It is stated that 
a company will be incorported with a capital stock 
of $3,000,000 to build the road. 


Southwest.—Existing Roads. 

SHERMAN, SHREVEPORT & SOUTHERN.—F. E. 
Fratt, Gen. Man., Greenville, Tex., writes us as fol- 
lows: The charter of this company of Feb. 28, 1893, 
provides for an extension to the Texas-Louisiana state 
line in the direction of Shreveport, No charter 
has been obtained in Louisiana and no surveys have 
been made. It has not been decided to build the ex- 
tension, and the preliminary survey now in progress is 
being made to obtain accurate knowledge of the coun- 
try. Shreveport is from 45 to 50 miles southeast of 
Jefferson, Tex., and a direct line will be divided about 
equally by the state line. This is all the information 
that can be given at present. 


Projects and Surveys. 


CHESTER, PERRYVILLE, STE. GENBVIEVE & 
FARMINGTON.—Incorporated in Missouri for the pur- 
pose of building a standard gage railway from Perry- 
ville, Perry county, to the town of eo. also in 
Perry county, by way of the towns of St. Mary and 
Ste. Genevieve, a distance of 30 miles; capital stock, 
$300,000; directors, Louis B. Houck, Leo Doyle, E. F. 
Blomeyer. ene McCarty and Robert G. Ranney, all 
of Cape Girardeau, Mo. 

LITTLE ROCK, HOT SPRINGS & TEXAS.—The con- 
struction of this railway was commenced April 19. 
The grading contracts for the work between Hot 
Sprin and Benton have been awarded as follows: 
J. H. Barrett, San Antonio, Tex., 3 m‘les; J. E. Collins, 
Fort Worth, 3 miles; Kennedy & Carder, Summit, IIl., 
4 miles; Spencer & Maney, Oklahoma, 10 miles. The 
grading for the distance of 5 miles east of Hot Springs 
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will be done by the company. Under the contracts 
work is to begin within ten days from date the con 
tracts were let and to be competed by Aug. 10 next. 
The tie contracts will be let next Saturday. W. F. 
Hopkins, of 51 Laclede Bidg., St. Louis, has been ap 
pointed purchasing agent of the company. 

RED RIVER & SOUTHWESTERN.—W. FE. Hay, 
Engr., Dallas, Tex., is reported as stating as follows: 
This company was chartered in 1891 and the road was 
graded and ready for iron from Henrietta, Clay county, 
to Archer City, a distance of 30 miles. The Ine begins 
ab a point 10 miles northeast of Henrietta, where it 
connects with the Rock Isiand, and is projected from 
that point through the counties of Clay, Archer, Bay- 
lor, Throckmorton, Shaekelford, Taylor, Runnels, Tom 
Green, Schleicher, Sutton, Edwards and Kinney to a 
connection with the Southern Pacitic at Spofford Junc- 
tion, at which place its connection with the Mexican 
International to the city of Mexico will make it a line 
shorter by 600 miles than any other line, and will en- 
able it to control the international trade of Mexico 
with St. Louis and Kansas City. It also cuts the 
finest stock and cattle country in Texas and gives the 
cattlemen an outlet at either St. Louis or Kansas 
City, 250 miles shorter than any other route. W. A. 
Squires, mayor of Henrietta, has just returned from 
the East, where he has been successful in placing the 
bonds for the construction of the first 30 miles of the 
road, and work will begin in about 30 days. 

Rocky Mt. and Pacific —Projects and Surveys. 

DENVER, LONGMONT & NOLAND.—E. P. Miller, 
Gen. Man., Iron Bidg., Denver, Colo., writes us that 
the letting of contracts will close about May 1 for the 
construction of this railway, the first 13 miles to be 
ready for traffic Oct. 1. The line will extend from 
Denver, by way of Longmont to Noland, Colo., ou 
miles. All but 7 miles earth work, balance mountain 
work; maximum grade, 2 maximum curvature, 12°; 
principal source of traffic, hard red sandstone and coal 


STREET AND ELBCTRIC RATLWAYS. 


ATHOL, MASS.—A company, with a capital stock of 
$60,000, has been formed to build an electric railway 
between th’s city and Orange, a distance of seven miles, 
T. H. Goodspeed is interested. 

CHICOPEE, MASS.—The Chicopee St. Ry. Co. has 
been organ'zed to build an electric railway from Hol- 
yoke through Willimansett and Chicopee Falls to Spring- 
field, a distance of ten miles; C. C. Abbey and J. H. 
Loomis are interested; capital stock, $100,000, 

LYONS, N. Y.—O. F. Thomas is reported as interested 
in an electric railway company that is being formed 
with a capital of $40,000. 

NEWARK, N. J.—The Central Jersey Traction Co. 
has been incorporated to operate in this city, and in 
the counties of Essex, Morris, Union, Somerset, Mid- 
dlesex, Mercer, Burlington and Camden: capital 
stock, $150,000; J. H. Real, Bloomfield; J. H. Bald- 
win, Orange; J. H. Tingley, Rahway; G. G. Crosby, 
New York. This is reported as a scheme to connect 
New York and Philadelphia by an electric railway. 
It is proposed, according to press reports, to make 
connections at Orange, Irvington, Elizabeth, and 
Bloomfield. on the north, and with the Consolidated 
Traction Co.'s lines extending between Newark and 
New York. Connections are also contemplated with 
all the trunk lines traversing the state. The system 
embraces 150 miles of road and is to unite Paterson, 
Montclair, Caldwell, Bloomfield, the Oranges, Morris 
town, Chatham, Madison, Newark, Elizaneth, Roh- 
way, Perth Amboy, New Brunswick, Westfield, Plain- 
field, Dunellen, Bound Brook, Lawrenceville. Kocky 
Hill, Millstone, Kingston, Princeton, and Trenton. 
The rights of way are practically secured, surveys and 
maps have been made, the estimates prepared and tie 
preliminary work about completed. Coustruction will 
be begun between Paterson and Orange, and Trenton 
and Kingston at an early date. This same project 
was described in our issue of Jan. 4. A separate 
charter will be secured for the line from Trenton to 
Philadelphia, passing through Holmesburg and Frank- 
ford. , 

ALLEGHENY, PA.—The Etna & Glenshaw St. Ry. 
Co. has been incorporated with a capital stock of 
$70,000; Pres., F. Gwinner, Jr.—vThe Allegheny « 
Butler Ry. Co. has been incorporated with a capita! 
stock of $300,000, to build a road 50 miles long. Pres.. 
Wm. J. Mustin, Pittsburg. 

CHESTER, PA.—The Chester Traction Co. has been 
incorporated with a capital stock of $500,000; Treas., 
J. G. Dyer. 

PHILADELPHIA, PA.—Occasional reference has 
been made to the Pennsylvania Traction Co.’s pro- 
seater electric railway between this city and Harris- 
yurg, a distance of 100 miles, of which company Jobn 
J. Patterson, Lancaster, is president. An outline of 
the company’s plans is given as follows in a press 
report: The company intends to construct a _ four- 
track trolley road. Leaving Harrisburg, the road will 
pass through Steelton, Middletown, Mount Joy, Lan- 
caster, Coatesville, West Chester and many other 
towns. Branches will be run to Downingtown and to 


other places off the main. line, especially suburban ~ 


towns near Philadelphia. Two tracks will be used for 
through or high-speed traffic, twe stops being made 
probably between Harrisburg and Philadelphia, and 
the other two tracks will accommodate the local traf- 
fic. The road will be built from one end to the other 
on private rights of way, and all grade crossings will 
be avoided. The roadbed is to be of the best construc- 
tion, stone ballasted, and the track will be of stand- 
ard gage. A 70-lb. rail will be used. There will be no 
grades exceeding 4%. The block signal system will be 
used over fhe entire line. The cars will be of Pullman 
palace pattern, with vestibules. The through cars 
are to make 40 to 50 miles an hour. The company tis 
in consultation with the Westinghouse Electric Co. in 
reference to the adoption of one of two systems, that 
of long-distance transmission, or of several power 
houses. The surveys have all been made, the right of 
way has been purchased and the work of construction 
has begun. 

PITTSBURG, PA.—Inter-Urban Rap'd Transit Co. 
has been incorporated by G. McM. Ludlow, Chicago, 
ll.; L. E. Holden, Beloit, Wis.; F. S. Katzenback, Jr., 
Trenton, N. J.; capital stock, $1,000,000. 

BALTIMORE, MD.—-The Pikesville. Reisterstown & 
Emery Grove Electric Ry. Co. is to be constructed at 
once, according to reports, the contract to be awarded 
te J. G. White, New York. The capital stock of the 
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company is $250,140) and the read will be 1014 miles 
long. Pres., H. A. Parr 

ROCK LEDGE, FLA.—The Rock!edge 
ment Co. has been organized with eapital stock 
$10,000, to constcuct a line between City Pout and 
Coquina. Pres., EF. A. Chattield, New Haven, Conn 
OPBLIKA, ALA.—The proposed electric railway 
Auburn will probably be constructed this season, as 
ovly $5,000 is needed to complete the capital stock o 


Ry. & Improve 





$60,000. 

DALLAS, THX.—The Dallas & Oak Cliff Electric Ry 
Co. has been incorporated by J. N. Simpson, C. F 
Carter, T. H. West and others; capital stock, $200,000 


HILLSBORO, TEX.—The Investment & Electric Ry 
Co. has been incorporated by E. M. Shields and H. 1 
Ivy; capital stock, $50,000. 

PASADENA, CAL.—The Pasadena & Los Angeles 
E ectric Ry. Co. has been incorporated by P. M. Green 
H. W. Magee, B. C. Webster: capital stock S500,.000 

SAN DIEGO, CAL.—The San Dego, Pacitie Beach & 
La Jolla Ry. Co. has been incorporated by R. P. Dab 
ney, El Cajon: R. G. Nicho's, Dehesa, and others: . ip 
tal stock, $25,000, : 


HIGHWAYS. 


MASSACHI SETTS The state road commission bas 
been inspecting the route for a state road from Groton 
Middlesex county, to Gardner, Worcester county, a dis 
tance of 15 miles A petition has been presented 
to the Essex county comm'ssioners for a road from 
— through Lynn, to the suburbs of Boston 

st: ‘e 6 iles ie : estimate , ; 
— of 16 miles, which is estimated to cost $100 

INDIANA.—It is reported that the 
Adams county have sold $25,000 
roads 

COLORADO Phe Goose Creek Toll 
nison 
$10,000, 


a 


commissioners of 
in bonds for gravet 


; Road (o., Gun 
has been incorporated, with a capital stock of 


BRIDGES AND TUNNELS 


MANCHESTER, N. H.—The street commissioners 
have received the following bids for the proposed 
bridge at South Main St.: Trumbell & Ryan. Boston 
double brick arch, $23,000; concrete arch, $27,500: 
harrowing stones and sheathing stone, $30,000: 
arch, $52,000. Martin Fitzgerald, Manchester, 
gle stone arch, $380,250; Dean & 
York, brick arch, $28,000; L. S. Kitteridge & Son 
Lowell, cut stone, $27,975; rubble stone, $26.975. The 
first bid of the latter firm was accepted. 

BOSTON, MASS.—The re 
ceived the following bids ce building a masonry bridg« 
126 ft. wide, with an arch span of 45 ft., at the Forest 
Hill entrance to Franklin Park: Fallon & Cronin 
$39.500; CC. H. Dodge, 850.920; John Molye, Sharon 
$51,702: H. P. Nawn, $53,000; R. D. Shanahan 
S22; Wm. L. Miller and John Wakeman. &3 
Adelard Phaneuf, $54,988; Joseph Ross, § 
Jones & Meehan, $58,000; Johnson Bras., 
T. J. Lyons, $64,500 


ROCHESTER, N.Y.—The city surveyor has reported 
that the changes in street grade necessary for building 
a bridge across the river at Mortimer St. would cost 
$143,000, of which $75,000 would be required for the 
bridge. 

YONKERS, N. Y.—Plans have been prepared by the 
department of publie works for doing away with the 
dangerous grade-crossings over the railway tracks at 
Dock St. and Wells Ave. The plans provide for clos 
ing the Dock St. crossing entirely and building a bridge 
across the tracks at Wells Ave., starting the ap 
proach at Atherton St. 

ALLENTOWN PA.—The viewers appointed by the 
court to report on the petition for a bridge to con 
nect this city with South Allentown, at Fifth st 
have made a favorable report. The structure will be 
1,400 ft. long, and will cost $100,000, 

PHILADELPHIA, PA.—The councils’ survey com 
mittee has decided to report favorably the ordinance 
providing for the construction of a number of new 
bridges at a cost of $696,000 and making appropriations 
therefor. The city will pay one-third of the cost of 
constructing the new Gray's Ferry bridge. 

BALTIMORE, MD.—Bids are asked until May 7 for 
reconstructing the bridge over the Baltimore & Poto 
mac R. R., on the line of Edmondson Ave 
F. H. Smith. A. E. Smyrk, Cy. Comr. 

KNOXVILLE, TENN.—It is stated that Chief Engi 
neer Walton, of the Knoxville, Cumberland Gap & 
Louisville R. R., is preparing plans for a number of 
trestles and bridges to be built along the line. 

ASHTABULA 0O.—The county commissioners are 
considering plans for a high-level bridge across the 


Ashtabula River in this city; estimated cost about 
$80,000. 


CINCINNATI, O.—The county commissioners have 
received the following bids for the tron superstriuct 
ure over West Fork Creek, on Llewellyn St.: 
Indiana Bridge Co... 

Groton Iron Co. ....... 

Chicago Bridge & Iron Co 

Variety Iron Works Co 

L. Schreiber, Sons & (Co. 

Massillon Bridge Co. 

Wrought Bridge Co. 

Toledo Bridge Co. 

@. Wie Te becca. 

Penn Bridge Co. 

King Bridge Co. .... wees 

Jackson Bridge & Iron Co. 

Champion Bridge Co. 

Bradbury & Spencer ; gaa gndeen es ae 
Brackett Bridge Co., six bids . $1,450 to 3.200 

OLEVELAND, 0.—The board of public works has re- 
ported that several new bridges must be puilt this 
summer.——W. C. Jewett. Ch. Engr., informs us that 
the contract for the steel bridges on the extension of 
the Cleveland, Lorain & Wheeling R. R. between Mal- 
let Creek and this city has been awarded to the To- 
ledo Bridge Co. The work consists of ten plate 
girders and one deck truss bridge. 

COLUMBUS, 0.—The New Columbus Bridge Co. has 
been incorporated by W. P. Hepburn, G. H. Ganson, 


H. L. Rownd, ©. G. Robbins and E. A. Angell; capital 
stock, $100,000. 
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HAMILTON, O.—The county commissioners 
adopted a resolution to issue $8,000 of 
buliding a bridge over Giregory s Creek, near Lesourds- 
ville. 

MAKIETTA, O.—It is stated that a draw spuap will 
be constructed in the railway bridge over the 
Muskingum River in this city; the Baltimore & Ohio 
kK. RK. to build the superstructure and the government 
to build the substructure of the span. 

DETROIT, MICH.—The committee on bridges has 
voted to have plans prepared for new bridges at How- 
ard and Twelfth streets. 

WHEATLAND, ILL.—This township has voted to 
issue bonds for a new bridge across the Du Page Kiver, 
and we are informed that the work will be adver- 
tised later. 

DUBUQUE, LA.—Press reports state that a company 
is being formed to build a high bridge at Eagle Point, 
two miles above the present Dubuque bridge. 

BELTON, TEX.—It is reported probabte that an iron 
highway bridge will soon be built across Molans 
Creek at the Main St. crossing, to cost about $4,000, 

WINNIPEG, MAN,.-—-Bids are asked until May 17 
for the construction of tron or wood superstructures 
for Maryland St. bridge. H. N. Ruttan, Cy. Engr. 
ISLINGTON, ONT.—Bids are asked until May 7 for 
a steel bridge over the Mimico River, on the Lake 
Shore road. Kngr., Jas. McDougall, Toronto. A. Mac- 
Pherson, township clerk. 


WATER-WORKS. 


PITTSFIELD, ME.--W. R. Hunnewell ts presideit 
of a company that is reported as planning to put in 
works. 

WALDOBORGO, ME. 
ing to reports. 

LUDLOW, VT.-The question of works and sewers 
will be considered at the annual village meeting. 

BELCHERTOWN, MASS. The citizens have voted 
not to reseind the vote to issue $20,000 of bonds for 
works. 


BROOKLINE, MASS. The town 
$25,000 for driven wells at Cow Bay, 


MARLBORO, MASS.--The city council has voted to 
petition the legislature for authority to issue $35,000 
of bonds for a stand-pipe and separate pipe system for 
tire purposes for the elevated portion of the city. 
About four miles of pipe will be used. B. R. Felton. 
(y. Bugr. 

NORTHAMPTON, MASS.-The water board has been 
authorized to borrow $100,000 for the new reservoir at 
Koberts Meadow. 

WATERBURY, CONN. J. W. Gaffney has been 
granted permission to sublet the contract for laying 
und caulking the pipe in his contract to the Inman 
tros. Construction Co., New York, The itemized bids 
were published last week. 

CHARLOTTE, N. Y.-—It is stated that plans are 
being considered for works and for a system of sew 
ers; Water supply to be from springs near the village. 

GLEN COVE, N. Y.—Efforts are being made te or 
yanize a company to put in works. 

LOWVILLE, N. Y.—The commissioners are nego 
tinting the sale of $98,000 of bonds for the construc- 
tion of works. 

NEW HARTFORD, N. Y.-L. N. Terry and ©. Lan 
sing Jones are putting in a gravity system, with a 
2,000,000 to 3,000,000-gallon storage reservoir situated 
within half a mile of the village. Mngr., A. M. 
Scripture. 

BAYONNE, N. J.—The council is considering an offer 
of the Union County Water Oo. for a daily suppy of 
$400,000 gallons for three years, at $98.50 for the first 
million gations and at a decreased price for all addi- 
tional, 


BLOOMFIELD, N. J.-The citizens are reported to 
have settled the water question by renewing the con- 
tract with the Orange Water ©o., for St years, at 
S30 per hydrant per year. 

HADDON HEIGHTS, N. J.-The Haddon Heights 
Water Co. has been incorporated by Chas. H. Hill- 
man and others; capital stock, $2,000, 

ALLEGHENY, PA.—The mayor has again asked 
the council to appoint a committee of five to confer 
with the Pittsburg authorities for the construction of 
joint works at Nine Mile Island for the two cities. 

CORAOPOLIS, PA.-—About a year ago the citizens 
voted to issue $20,000 of bonds for works, and it is 
now proposed to issue the bonds and construct works, 
according to reports. 

DUNCANNON, PA.-—S. B. Schiller, Ch. Burgess, 
writes us that the right of way was given to a com- 
pany June, 1893, and that if the company does no 
work before next June a franchise will be granted to 
another company; population, 3,000, 

LANCASTER, PA.--The superintendent has been di- 
rected to advertise for supplies for the ensuing yeur. 

LEBANON, PA.--It is stated that the Swatara Water 
t‘o. will be organized with a capital stock of $150,000 
to secure a supply from Swatara Creek. 

MIFFLINBURG, PA.—The council has agreed to 
contract for 40 fire plugs at S800 per year, and works 
will be put in by a local company, according to re- 
ports. 

PHILLIPSBURG, PA. It is stated that the mains 
will be extended to Chesterhill this summer. 

WASHINGTON, PA.—The Citizens’ Water Co, is re- 
ported to have contracted with a firm in Bavington, 
Pa., for drilling a well at its pumping station. 


There is talk of works, accord 


has appropriate | 


YEADON, PA.—The Yeadon Water Co. has been 
incorporated with a capital stock of $2,000. Treas.. 
A. J. Wilkinson, 4518 Chester Ave., Philadelphia. 


CUMBERLAND, MD.—W. E. Griffith, Secy. Comrs.. 


writes us that the contract for pipe and pipelaying 
has been awarded to the Inman Bros, Construction 
Co., New york. 


NEAPOLIS, VA.—Plans for proposed works are be- 
ing made by Capt. Ballou, Cy. Engr., Danville. The 
supply will be pumped from the Dan River to a reser- 
voir about a mile distant. 


WESTON, W. VA.—C. E. Anderson, mayor, writes 


have 
bonds for 
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us that the council has not yet passed an ordinance 
for the construction of works. 

CUTHBERT, GA.—An election will be held May 18 
to vote on the question of works and an electric light 
plant. 


KEY WEST, FLA.—Bids are asked for 6) days for 
plans, specifications, material and for the construction 
of works. Address city commissioners. 


OX FORD, ALA.—The new council is reported as pro- 
posing to secure works. 

BROWNSVILLE, TENN.—-W. W. Wagner, mayor, 
writes us that a franchise has been granted to W. F. 
Carloss, of the Carloss Well Co.. Memphis, Tenn., who 
will put in a complete system. 

HUMBOLDT, THNN.—C. H. Ferrell and J. W. E. 
Clark are members of a commiitee appointed to get 
prices on pipe and other material for works, The ques 
tion has been discussed for two years, and it ‘s stated 
that works will now be constructed. 

FLIZABBTHTOWN, KY.—Proposed works are 
mated to cost $22,891. 

MIDDLBESBORO, KY.—The contract for competing 
the works has been granted to McFarlan, Conden & 
Rogers, Knoxville, and the work will be commenced at 
once, according to reports. The works will cost about 
$40,000, 

PRINOCBTON, KY.—Eugene Young has made a pro 
position to the council to put in works and an e ectric 
light plant, according to reports. 


esti 


CINCINNATI, O.--Bids are asked by the board. of 
administration until May 3 for p.pe and other supplies, 
CLEVELAND, ©.—Bids are asked until May 17 for a 
supply of pipe. J. H. Farley, D.r. Pub. Wks., ‘The 


contract for pipe was awarded to Jas, R. Clow & Sons, 
Chicago, but owing to legal complications it was de- 
cided to reject all bids and readvertise. The super- 
intendent has prepared four estimates for additional 
pumping machinery and for improving the works; esti- 
mated cost, $63,000 to $223,628, 

COLUMBUS, O.—The contract for increasing the 
supply at the East Side station has been awarded to 
the Wagner Water Supply Co., Dayton, at $25,000, the 
company guaranteeing an- additional daily supp.y of 
6,000,000 gallons for one year. 

GLOUSTER, O.—The Glouster Water Supply Co. has 
been incorporated with a capital stock of $5,000, 

WAPAKONBTA, O.—Bids are asked unt!] May 9 for 
coustructing works, as stated in our advertising col- 
umns. Joseph Myers, village Clk. 

ARMADA, MICH.—E. F. Phillips, Clk., writes us 
that no steps will be taken for works, as recently re- 
ported, 

BEAVERTON, MICH.—There is ta’k of putting in 
works and electric lights, according to reports. 

CHICAGO, ILL.—Bids are asked until May 2 for ser- 
vice pipes in nine streets. H. J. Jones, Comr. Pub. 
Wks. 

CHICAGO, TLL.—We are informed that the Joseph 
Stockton Co. is not interested in the Chicago Heights 
Water, Light & Power Co., noted April 5, as incor 
porated. The address of the first incorporator is H. L. 
Wallace, 748 7ist St., Chicago. 

EARLVILLE, ILL.--The citizens have voted on the 
question of works to cost $12,000, according to reports, 
the supply to be from an artesian well. 

EDWARDSVILLE, ILL.—The Edwardsville Water- 
Works Co. has been incorporated by Chas. H. Burton, 
E. B. Cuyler and J. W. Bowman; capital stock, $30,000, 

RUSHVILLE, IL1.—W. A. Parker, Constr. Engr., 
writes us that the contract for constructing works has 
been awarded to Geo. W. Dudley & Co., St. Lou's, at 
$10,365. Some of the bids received will be published 
in a later issue. 

GARDNBR, ILL.—Frank Bookwalter, village CI!k., 
writes us that the election has resulted against works. 

DODGIBVILLE, WIS.--A election will be held May s 
to vote on the question of works. 

REEDSBURG, WIS.—C. ©. Stevens, Cy. Cik., writes 
- that the injunction suit will probably be tried in 
May. 

PRAIRIB OLTY, [A.A supply of artesian water has 
been secured and works are reported as assured, 

MOUNTAIN IRON, MINN.—The Mountain Iron Water 
Co. has been incorporated; capital stock, $25,000; Pres., 
A. R. Merritt; Secy., J. J. Merritt. 

KENYON, MINN.—Bids are asked until May 4 for 
constructing works, for which $5,000 was voted last 
year, 

HASTINGS, NEB.—Bids are asked until May 7 for 
$10,000 of 20-year 5% water-works extension bonds. 
W. W. Miles, Cy. Clk. 

PENDER, NEB.—The citizens have voted to issue 
$10,000 in bonds for works. Last year it was voted to 
issue $12,500 in bonds for this purpose, but the election 
was declared illegal. 

WAKEFIELD, NEB.--We are informed that pro- 
posed works will include a 12 x 80-ft. stand-pipe and 
are estimated to cost $7,000; bonds yet to be sold: no 
contracts awarded; supply from wells; population, 
1,000. Bngr., A. S. Frost, Omaha. 

HELENA, MONT.—Plans have been completed for the 
proposed works at Fort Harrison. 

POPLAR CREEK, MONT.—Bids are asked until May 
1 for constructing works, including tanks, windmiiis, 
pames, ete., at the Fort Peck Indian Agency. Capt. 

i. W. Sprole, U. S. A. 

BRUNSWICK, 





MO.—Bids will soon be asked for 


geraees works. Engr., P. C. Barney, Chillicothe, 
Mo. 
GLASGOW, MO.—The council has voted to submit 


the question of works, to cost about $6,000, to a vote 
of the people. 

KIRKSVILLE, MO.—Bids are about to be asked for 
works, including 444 miles of mains. Stephen Hall, 
Cy. Engr. 

POPLAR BLUFF, MO.—Isaac A. Smith, Consult. 
Engr., St. Louis, writes us that the contract for works 
has been awarded to Geo. W. Dudley & Co.. St. Louis, 


at $20,502. Some of the bids will be published in a 
later issue. 


ST. LOUIS, MO.—The board of public improvements 


wll receive bids until May 15 for constructing the 
bridges on the line of the low service conduit. 
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BASTROP, TEX.—F. H. De Long, Pres. Bastro, 
Water & Light Co., writes us that the contract f. 
works has been awarded to W. E. De Long, Dex 
Engr., at $26,000; works including two 750.000-gallo 
compound duplex pumping eng.nes and a 14 x llu-r 
stand-pipe. 

EAGLE PASS, TEX.—The 
Light Co. has amended its 
works, according to reports. 

EL PASO, THX.—B. 8. Catlin, Cy. Clk., writes y 
that the water bonds are not yet ready for sale ac 
that no arrangements have yet been made for prepa: 
ing plans or constructing works. 

HOUSTON, TDEX.—The water company is report 
as planning important improvements. 

CENTRAL CITY, COLO.—The council is consider’). 
the best method of increasing the supply. R. ©. Jol: 
son, Comr. 

FLORENCE, OOLAO,—-The works to be put in 
C. 1. Smith and associates will cost about $60,000, \\ 
= informed that the supply will be from the Arkaus 

ver, 

TACOMA, WASH.—It is hoped to commence the co. 
struction of the conduit to Lake Kipowsin in May. ‘LT: 


lic 


iine will be 21 miles long and a daily supply ‘of 10, 


Texas-Mexican Electr 
charter so as to put 


iu 


OOO.000 gallons is to be obtained. Estimated = « < 
$330,000, 

GRANT, ORE.—We are ‘nformed that there {js 
immediate prospect of works. The town ts not yer i, 
corporated. , 

YUMA, ARIZ.—The council has granted to Colono 


Geo, A. Allen a franchise for water-works, an ele 
Ught plant and telephone line, 

STRATFORD, ONT.—D. W. Merritt, Secy., writes 
that the contract for a new compound dup-ex ) 
densing pumping engine has been awarded to the L.vi 
law-Dunn-Gordon Co,, the company to accept $5.0) 
and the two 1,250,000-gallon pumps now in use as pa 


ment. There were 12 bids ranging from $4,477 
$7,400, 


ARTESIAN WELLS. 


_ NEWTON, GA.—C. E. Norris is reported as interes: 
na proposed artesian well. 

ASHLAND, WIS.—The Ashland Water Co. has be 
directed to sink artesian wells for a water supply f 
this city, the present supply being unsatisfactory. 

CHAMPION, NEB.—W. M. Cunningham writes 
that $500 has been raised to secure an artesian w: 
for which bids are now asked. 


GBRING, NEB.—A fund [s being raised for the pu 
pose of sinking an artesian well, according to reporis 


IRRIGATION. 


DOUGLAS, WYO.—J. M. Brockway, J. A. Brockway 
Willard Virden, G. W. Dickson, and others, have |. 
eated 2,000 acres of land on the Fort Fetterman res: 
vation near this city. It is the intention to at on 
begin the construction of a canal from the Platte Rive 
fo irrigate the lands. The survey for the diteh ba. 
already been completed. 

PHOBPNIX, ARIZ.—Press reports state that a part) 
of English capitalists is soon expected to construct thi 
Verue Canal. Mr. Barelay, the London brewer, is o1: 
of the party, and a Chicago contractor will also aces: 
pany the party. 

NBW COMPANIES.— Irrigation Machinery & Mfg. | 
Los Angeles, Cal.: $25,000; W. J. Woodward, W 
Jones, Edward Malin.—--Uvas Water & Land Co., Sx: 
Francisco, Cal.; $40,000; Heyman Kirsehbraun, Benj 
Schwartz, Benj. Harris.——Glenn County Land & Wate: 
Co., Willows, Cal.; $250,000; K. E. Kelley, H. ©. Hule: 
«“. L. Donohoe.——Hudson City Ditech Co., Denye: 
Colo.; $100,000..——-Granby Ditch & Reservoir (| 
Delta, Colo.; $7,000.—-Fort Morgan Reservoir & Irrigs 
tion Co., Fort Morgan, Colo.; $150,000.——Middle Loup 
Valley Irrigation & Canal Co., West Union, Neb 
$50,000.——Montezuma Valley Irrigation Co., Cortez 
Colo. ; $700,000, 


, 








SEWERS. 


MIDDLEBURY, VT.—The village trustees have been 
directed to employ an engineer to make plans and esti 
mates for a system. 

MARLBORO, MASS.—B. R. Tilton, Cy. Engr., writes 
us that ploms are being prepared for sewering the Lak: 
Williams district. Very deep cuts or pumping will lb: 
necessary, and it is probab‘e the latter will be used. 

ALBANY, N. Y.—Bids are asked until May 7 for cou 
structing an 18 fo 15-in. brick sewer in Canal St. YT. J 
Lanahan, Clk. Bd. of Contract. 

LIBERTY, N. Y.—It is reported that this place is 
discussing the necessity of constructing a system. 

NEW BRIGHTON, N. Y.—Bids are asked until Ma 
15 for constructing pipe sewers in three districts. J. | 
O'Grady, Clk 

NEW _ YORK, N. Y.—Bids are asked by the depart 
ment of public works until May 1 for altering and con 
=tructing sewers in two streets. 

SARATOGA SPRINGS. N. Y.—Cramer & BEldridg: 
are preparing plans for 1,650 ft. of pipe sewers in thre: 
streets. 

TROY, N. Y.—The council has ordered the construc: 
tion of 40 to 12-in. brick sewers in three streets. - 

CRANFORD, N. J.—It is reported that a committe: 
of seven has been appointed by the township commit 
tee to investigate plans for a system. 

HUDSON, N. J.—The city clerk has been directed to 
advertise for bids for constructing a proposed laters! 
sewer. 

HAZLETON, PA.—H. Brooks Celiax, Cy. Eng) 
wiites_us that contracts will probably be let abou! 
May 15 for constructing 3,500 ft. of 18 and 15-in. pipe 
sewers; average cut 8 to 11 ft., estimated cost $6.14) 

JERMYN, PA.—The council has decided against 
granting a franchise and in favor of a system of sewers 
being constructed by the borough, according to re 
ports. 

MAYFIELD, PA.—A private company has bee! 
formed for the purpose of constructing a system. 

PITTSBURG, PA.—Bids are asked until April 28 for 
constructing 24 to 12-in. pipe sewers in 49 streets, and 
60 to 36-in. brick sewers in three streets. E. M. Bige- 
low, Dir. Pub. Wks. 


y 


PITTSTON, PA.—It is rep*ted that the city wil 
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issue $100,000 of bonds for constructing sewers and re- 
paving streets. 

KITTANNING, PA.—Potter & Folwell, Engrs., Pitts- 
burg inform us that the following bids were received 
for furnishing material and constructing the sewerage 
system: 





Pp. H. Harrison & Son, Newark, N. J.........+-- $26,532 
Ward & Stueker, Harrisburg, Pa -+ 26,776 
Kay & Coon, Bellwood, Pa...... - 26,799 
Wm. A. Park, Rochester, Pa............esceee 27,048 
W. W. COO, Postorin, O. .ccccccccvcccccccese 27, 
A. V. Pumell, Allegheny, Pa................-+- 28,126 
Corcoran & Connell, Pittsburg, Pa.............. 3 

K. H. Stivason & Co., Kittanning, Pa.......... 

Fred. Wick, = Te gue keke. A492 
WeIMOOES GBTIMIRIR. 0c o dc ccc cc cc ccc cccccscccess 28.575 
ds W. Kelly, New Brighton, Pa................. 

R. A. McCullough, Kittanning, Pa....... namanee 


re Pee 
H. H. Penny & O©o., Charleroi, Pa 
a Ml a ow 6 ccc ccacnsesteses 
Erbeck Bros., Homestead, Pa...............+-. 
Jas. H. McQuade, Pittsburg, Pa 

McQuielin: & Wages. .. 2... 0... cc cccccccscevce 
Daniel Bennett, Greensburg, Pa................ 2 
Pilcher Bros., North Baltimore, O 


Sweeney, McEiroy & Poland, Pittsburg, Pa..... : 
McCormick & Moran, “ *eeaue 
WILKINSBURG, PA.—The city engineer has been 


directed to ask for bids for extending the main sewer 
in Wood St. 

BALTIMORE, MD.—Bids are asked until April 30 for 
furnishing material for constructing a sewer. A. B. 
Smyrk, Cy. Comr. 

ATHENS, GA.—Bids are asked until May 7 for con- 
structing 11,542 ft. of 18 to S-in. sewers. J. W. Bar- 
nett, Cy. Engr. 

JACKSONVILLE, FLA.—The board of public works 
has decided to employ an engineer to examine the 
sewerage system of the city with a view to construct- 
ing a new system. 

BATON ROUGE, LA.—A separate system of sewers, 
to cost $6,325, is reported as about to be constructed 
for the state penitentiary. 


MANSFIELD, 0O.—The council has passed resolutions 
for sewers in three streets. F. M. Remy, Cy. Clk. 

YOUNGSTOWN, O.—The council has passed a resolu- 
tion for a sewer in Highland Ave. J. H. Edwards, 
Cy. Clik 

FRANKFORT, IND.—Bids are asked until May 7 for 
constructing 12 to 8-in. brick sewers in three streets. 
J. A. Price, Cy. Clk. 

ST. JOHNS, MICH.—Bids are asked until May 14 for 
the sale of $10,000 in bonds, of the $30,000 authorized 
for sewer purposes. De Witt H. Hunt, village Clk. 

PEORIA, ILL.—The contract for constructing the 
Walnut St. sewer has been awarded to Hallett K An- 
derson, Aurora, at $25,652. The itemized bids were 
published last week. 

OSHKOSH, WIS.—The council is discussing the ex- 
tension of the Polk St. and Main St. sewer; the latter 
is estimated to cost abqut $10,000. 


LE MARS, IA.—Bids are asked until May 15 for 
constructing four miles of pipe sewer, as stated in our 
advertising columns. E. P. Sammis, Cy. C'k. 

ee gn ny a Zz DB 
paring pians for the proposed systems: leng ‘ 
miles; estimated cost, about $50,000" a ae 

HELENA, MONT.—It is thought probable that work 
will soon be commenced on the sewerage system for 
Fort Harrison. : 

a ate £ ae It is proposed to construct 
4 main sewer and to establish eight sewer districts 
J. E. McHenry, Cy. Clk. a 

ST. LOUIS, MO.—The board of 
ments will receive bids until May 8 
about 9,000 ft. of 41 to 27-in. brick 


, and about 32.000 
ft. of 21 to 12-in. pipe sewers; nine contracts. Wm 
Wise, Asst. Comr. ; 


GRAND JUNCTION, COLO.—The citizens have voted 


to issue the $25,000 of bonds for sewers, 
noted. 


aker, Davenport, is pre- 


public improve- 
for constructing 


recently 


STREETS. 


LOWELL, MASS.—The council has voted to pave 
two streets and other work is under discussion. 


WOBURN, MASS.—The council has voted in favor 
of a loan of $10,000 for streets. 


BUFFALO, N. Y.—Bids are asked until May 8 for 
paving seven streets with asphalt and one with brick 
J. E. Ransom, Secy., Dept. Pub. Wks. : 

MIDDLETOWN, N. Y.—The council has voted to 
pave 2,800 sq. yds. in Franklin Square, with asphalt, 
and 3,600 sq. yds. with brick. 

NEWBURG, N. Y.—Bids are asked until May 9 for 
paving with granite blocks, as stated in our advertis- 
ing columns. D. J. Coutant, Cy. Clk. 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of public works until May 1 for flagging and 
grading five streets ——The board of estimate has 
ordered the paving of Fifth Ave. from 90th to 110th 
St. with granite, to cost about $80,000. About 50 other 
streets have been ordered paved with asphalt and 
granite. 

JERSEY CITY, N. J.—Bids are asked until April 30 
for repaving four streets with Belgian blocks. G. T 
Bouton, Clk. St. Comrs. ; 

ALLEGHENY, PA.—Bid 
the sale of $200,000 of 4° 
and $100,000 of sewer 
troller. 

PITTSTON, PA.—The c¢ 
cided to borrow $100,000 
struct sewers. 


WILKES BARRE, PA.—The street committee ha 
been directed to advertise for bids for paving eoveral 
streets with brick and cobblestones. 

WILMINGTON. DEL.—The street and sewer com- 
mittee proposes to pave 14,000 sq. yds. with granite 


S are asked until May 1 for 
, 30-year street improvement 
bonds. James Brown, Comp- 


ity is reported to have de- 
to repave streets and con- 


and 23,000 sq. yds. with brick. About $100,000 will 
be spent for paving. 


MOUNDSVILLE, W. VA.—The council is discussing 
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appropriating $20,000 
ments. 
CINCINNATI, O. 


for additional street improve 


Bids are asked by the board of 


administration until May 4 and 18 for grading and 
paving with brick and cobblestones. 
MADISON, O.—Bids are asked until May 12 for 


macadamizing and 
Carter, village Clk. 

NORWOOD, O.—Bids are asked 
macadamizing Franklin St. W. E 


graveling Classon St. tennett 
until May 12 for 
Wiechgar, village 


Clk. It is also proposed to macadamize Maple Ave 
PLEASANT RIDGE, O.—Bids are asked until May 
IS for macadamizing Woodford Road. R. T. Hutton, 


Village Clk. 


MANSFIELD, 0.—Bids are asked until May 12 for 


improving two streets. F. M. Remy, Cy. Clk. 
VAN WERT, O.—Bids are asked until May 12 for 
furnishing and constructing 4,800 lin. ft. of ston 


curbing. C. F. Manship, Clk.——G. L. McKibben, Cy 
Ener., writes us that the proposed brick paving, noted 
March 22, has been delayed, but will soon be adver 
tised, : 

FORT WAYNE, IND.—The contract for paving West 
Washington St. has been awarded to the Barber As- 
phalt Paving Co., the company to pay at least $1.50 a 
day to workmen. 

MUNCIB, IND.—A contract for paving with asphalt 
has been awarded to the Warren-Scharf Asphalt Pav 
ing Co., at $80,000, according to reports. 

LANSING, MICH.—It is proposed to construct 10,000 
sq, yds. of brick pavement in Washington Ave., to 
cost about $2 per sq. yd. 

MARION, ILL.—The city has voted to Issue $10,000 
“of bonds for graveling streets. 

MARSHALLTOWN, IA.—Bids are asked until May 
14 for paving 16,000 sq. yds. with brick. J. G. Trotter, 
Cy. Clk. 

TORONTO, ONT.—The board of works has ordered 
over $40,000 worth of paving. 


ELECTRIC LIGHT AND POWER. 


HARTFORD, CONN.—Terry’s Island, in the Connecti- 
cut River, opposite Enfield, has been sold to a syndl 
cate for electric purposes, according to reports. It is 
proposed to build a dam across the river here to de- 
velop electricity for supplying the surrounding towns 


VALATIE, N. Y.—It is reported that Mr. Lashet 
New York, is making arrangements to put in aft once 
an electric plant to light Stuyvesant Falis, Kinder 


hook, and this place, the power to be obtained from 
Stuyvesant Falls. 

TRAPPER, MD.—It is reported that an electric light 
ing plant will be put in. 

GREENVILLE, N. C.—This place is discussing putting 
in an eiectrie light plant. 

COLUMBIA, 8S. C.—The council is considering estab- 


lishing an electric light plant to be owned by the cits 
SAVANNAH, GA.—The Brush Electric Light Co 


has decided to construct a new power house and make 
improvements to cost $50,000, according to reports. 
JACKSONVILLE, FLA.—It is reported that | 
Williamson, Jamaica, N. Y., has been engaged t 
pare plans and specifications for a municipal ele¢ 
light plant, to cost about $100,000, and that 
soon be asked for the construction. 
JACKSON, TENN.—Bids are asked until June 1 for 
4) or 50 are lights for five years. S. C. Lancaster, Cy 
Engr. 
FOSTORIA, O.—The creditors of the Fostoria Light 
& Power Co. have taken the plant, and it is reported 








(rc 
bids wii! 


that they will enlarge it and will add incandescen 
dynamos. 
TALMAGBE, NEB.—It is stated that a company is 


being formed to put in an electrie light plant. 

HELENA, ARK.—It is reported that the Helena Gas 
Co, will put in an electric Lighting plant. 

LEADVILLE, COLO.—-The city voted April 25 on the 
question of granting a franchise to the Citizens’ Elec- 
tric Light Co. 

SACRAMENTO, CAL.—The City Electric rower Go.'s 
plant was destroyed by fire April 18; loss, $100,000; 
insurance, $40,000. 

YUMA, ARIZ.—The council has grantea G. A. Allen 
a franchise for an electric light plant and for water- 
works, the construction to be commenced at once. 

LONDON, ONT.—Bids are asked until May 15 for 
lighting the city for one to eight years. A. O. Graydon, 
Cy. Engr. 

NANAIMO, B. C.—-A committee has been appointed 
to investigate the advisability of securing an electric 
light plant for street lighting. 

VICTORIA, B. C.—Bids are asked until June 18 for 
the sale of $55,000 of 4% bonds. W. J. Duwter, Cy. Clk. 

NEW COMPANIES.—Jobbins Mfg. Co., Jersey City, 
N. J.: $100,000; G. H. Low, Paterson, N. J.; W. M. 
Southworth, New York.——Taylor-Belding Electric Co., 
Chicago, Lil. ; $10,000; C. H. Taylor, W. S. Belding.— 
Edison Electric Light Co., Brooklyn, N. Y.; increase of 
capital stock from $2,500,000 to $35,000,000..— Butte 
Lighting Co., Butte, Mont.; $1,000,000; J. W. Forbis, 
F. E. Corbett.—Port Richmond Electric Co., Port 
Richmond, N. Y.; $50,000.——Milwaukee Steam Heat- 
ing & Electric Construction Co., Milwaukee, Wis.; 
$2,500; Henry Jane, G. C. Kuntz.——Block Island Eleec- 
tric Lighting & Transportation Co., Block Island, 
R. I.; $135,000.——Knoxville Light, Heat & Power 
Co., Knoxville, Pa.; $2,000; Wm. J. Hunter. 


CONTRACT PRICES. 

PIPELAYING.—Pittsburg, Pa.—It is stated that the 
contract for laying 490 tons of cast iron water pipe has 
been awarded at 19 cts. per ft., and that the city paid 
24 cts. per ft. last year. 

PAVING BLOCKS, ETC.—Lowell, Mass.—Contracts 
have been awarded as follows: For paving blocks, 
Chas. Bailey, Suncook, N. H., at $42.50 per M.; ed e- 
stones, H. E. Fletcher & Co., at 33 cts. per ft.; flagging, 
Brown Bros. & Carken, at 37 cts. 

DREDGING. «Caicage, Iil.—Eleven contracts have 
been awarded for dredging the Chicago River, at prices 
ranging from 80 cts. to 95 cts. per cu. yd. Green’s 
Dredging Co. received one section and Fitz-Simons & 
Connell and the Chicago Dredging Co. the others. 
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STAND-PIPE AND BOLLERS.—Rushville, Tl.—W. A. 








Parker, Constr. Engr., informs us that the following 
bids were received for a steel stand-pipe, 14 100 ft., 
ind for two boilers, 54-ins 12 ft 
Bidder Bollers 
Harvey Boiler Wks., Harvey, Ll S800 
Corbett & Stadler, Aurora, Ill SBS 
Elmore Iron Wks.. Birmingham, Ala wD 
Springfield Boiler Co., Springtield, Ill 74 
Johnston Bros., Chicage, Ll i To 
Cincinnati Architectural [ron Wks 2.983 
Milwaukee Bridge & Iron Wks 2M) 
Sharon Boiler Wks., Sharon, Pa sO 
rippett & Wood, Phillipsburg, N. J low 
SEWERS. Kittanning P: Pottet «& Folwell 
Engrs., Pittsburg, inform us that the lowest bid for 
proposed sewers Was as follows 
S-in. pipe, 0 to 8 ft. deep, 12,086 ft SO. 30 
- mod S to lO ft. deep, 7.544 ft 32 
1) to 12 ft. deep, 1,645 ft wy 
™ 12 to 14 ft. deep, 145 ft 0 
lt}-in. pipe, O to S ft. deep, Goo ft 36 
_ = S to 10 ft. deep, 200 ft to 
10 to 12 ft. deep, 200 ft 4% 
12 to 14 ft. deep, 175 ft “) 
14 to 16 ft. deep, 127 ft mu 
lz-in. pipe, 6 to 8 ft. deep, 404 ft.. 5 
% * 12 to 14 ft. deep, 375 ft 7 
14 to 16 ft. deep, 496 ft o 
16 to IS ft. deep, 150 ft sm) 
15-in. pipe, 2 to 15 ft. deep, 400 ft re 
vs = ID to 17 ft. deep, 1S25 ft ie 
20-in pipe. 0 to 8 ft. deep, 100 ft +t A 
e ee S to 12 ft. deep, 7S4 ft " 
2tin. pipe, 6 to 8 ft. deep, 500 ft Lye 
in. pipe, O to S ft. deep, Iso ft 2° S> 
= aa S to lz ft. deep, 400 ft SAK) 
12 to 16 ft. deep, T5 ft mo 
16 to 2O ft. deep, 2 ft tin 
S 6-in Y's, 1,000, each. ww 
10 6-in. “ 6), each 2 
12 « 6-in. a « 
15> « 6-in. + on om 
20 « 12-ia ™ 8 iw 
30 «x 12-in = 6 6.70 
i2-in. brick sewer, 0 to & ft is ft om 
= “ S to 12 ft., 275 ft 3.00 
. 12 to 17 ft., 247 ft 3.00) 
28 12-in., 6 to 10 ft., 485 ft <) DS 
34 «x Sl-in.. 0 to 8 ft., 300 ft 2 
™ S to 12 ft., 265 ft 2) 
Cast iron pipe, 8S Ibs. 2 to 6 ft., TOO ft 1.15 
Flush tanks, 23, each — 2H. 
Manholes less than 10 ft. dep, 66 22.049 
Special manholes, 6, ‘ ‘ 25.0) 
Drop manheles, 4, per foot of drop atm 
Tile-basins, manholes, 5 sy AW 
Deep cut connections, 150, each 2.00) 
Lampholes, each ba 
Catch basins, 8, each tO. 
(‘reek inlet, 1, each Tbe 
Uneoursed rubble masonry, 250 cu. yds $.4m) 
Concrete, 20 cu. yds rym 
Cast fron manhole covers, etc., SO,000 [bs Oey 
Hauling and grading 1nd Om 
Piles per ft. driven, 100 ft ‘ ow 
Oak timber in foundations. 1.000 ft. RB. M 2.) 
Hemlock sheathing, 5.000 ft. B. M 14cm) 
DITCH EXCAVATION Logausport, Ind. The 


‘Journal’ states as follows: Uhl & MeNitt bid 714 cts 
per cu. yd. on the Thomas Sheets ditch. The ditch will 
be 13 miles long, all in Cass county, 365,000 cu. yds. 
It will be about 40 ft. wide at the top at the wides 
place and about 24 ft. at the bottom. The ditch begins 
in the northwest part of Bethlehem township, through 








Harrison, Noble and Jefferson, and will cost about 
$70,000. Two dredging machines will be used, 15 men 
to each machine. 

PUMPING MACHINERY.—Washington, D. C.—We 
are informed that the following bids were received 
April 14 for a 5,000,000-gallon pumping plant, with 


boilers, engines and all necessary appurtenances com 


plete: 
Bidder. Price 
Holly Mfg. Co., with Blake boilers $44,000 
Campbell & Zell or Nat'l W. T. Boiler Co.'s 
boilers rmies eee . .43,400 
J. A. Caldwell bpilers 42,800 
Stirling boilers . 42,6000 
Heine Safety boilers i wee ee 44,800 
M. T. Davidson, triple expansion, double, with 


separating device, etc weeee 31,700 
Snow Steam Pump Wks.: 
Vertical trip. expn., crank and flywhl 
With Campbell & Zell boilers 
Six cylinder duplex compound.. 
With Campbell & Zell boilers fd 
Hor. cross comp., crank and flywhl. engines 
With Campbell & Zell boilers 
jarr Pumping Engine Co 
Compound condensing duplex 
Henry R. Worthington 
Triple expansion condensing high duty 
Babcock & Wileox boilers. . 
J. B. Roots Safety boilers epic 
National Water Tube Co.'s boilers. . 
Campbell & Zell boilers 
Geo. F. Blake Mfg. Co.: 
Cross comp. automatic Corliss engine sea 
Groshon High Duty Pumping Engine Co.: 
Horiz. trpl. expn. eng., B. & W. boilers........34,750 
Nordberg Mfg. Co.: 


engine.42,500 

41,470 

.36,000 

83,176 

. .B8,600 

-35, 380 

engine. . 38,000 
engine, 

. 09,200 

.. 40.000 

58 500 

. BY, 000 


16,000 


Triple expansion horizontal flywheel engine, 
Babcock & Wilcox boilers 31,000 
Campbell & Zell boilers 20,600 
Stirling boilers ....... . 20.800 
Heine boilers . 31,300 
(limax boilers 30.600 


National Root or Gill bollers 
kK. P. Allis Co.: 
Vertical triple expansion engine with Campbell 
& Zell boilers ~. ses $57,000, $53,000, $49,400 
CEDAR BLOCK PAVING.—Oakiland, Wis.—H. G 
Finch, Cy. Engr., writes us that the contracts for pav- 


. 20,500 


ing three streets have been awarded to John Martin, 
his bid being considerably below the usual price for 
such work. The work is as follows: Oregon St.. ex 


cavationu, 3,700 cu. yds., with free haul of 2,000 ff. at 
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city’s option; curbing, 3,680 lin. ft., limestone, 4 x 24 
ins., and at least 3 fi. in length, 10-in. face and joint 
set in 2 ins. gravel; paving, 8,700 sq. yds., cedar blocks 
on 1-in. board foundation, same with 5 x 4-in. stringers, 
all on 2 ins. sand, all lumber tarred, but no tar finish 
on blocks, two tamplings of screen gravel and finish of 
in, of very fine screened gravel; all crossings, cul- 
verts, etc., at no cost to city; Mount Vernon and Polk 
Sts., same as above except quantities, which are: of 
excavation, 1,900 and 4,000 cu. yds., respectively; curb- 
ing, 3.000 and 4,400 lin ft.; paving, 4,700 and 9,050 
sq. yds. The bids were as follows: 

Oregon St. Mt. Vernon St. Polk St. 

G'd. C’b, P’'v. Gd. C’b. P'v. G'd.C’b,  P'v. 


Contractor, cts. cts. cts. cts. cts. cts. cts. cts. cts. 
John Martin. .17% 20% 68 17% 20% 63 17% =~ 63 
oa im o* e oem os 


(has, Heim... .. 4 4 
Aue, Mester... Boss 35° OB an) cs OD es 
Jas. Fife....25%4 39469 22 39 68%21 39 68.9 
Elmore & De- 

laney® ....31 424,81 26 424%,79 24 42%79 
Wm, Poran...¢ @ :. .. + oe 
Laabs & Gal- 

a eee 24 88 6614424 38 664424 38 66% 


J& FMonah'n28 38 67425 388 67425 38 67% 
McGrath & . 
Andrews*® .224%,39 69 2214 sy) OD 22% 30 «6Y 


CW. Vite... OS. as Ne 


* Headquarters at Green Bay, Wis., all others are 
residents of this city. 

BRICK PAVING.—Cincinnati, O.—Frank Krug, county 
Engr., has recommended that the contract for !mproy- 
ing Carthage Pike be awarded to Henkel & Sullivan, 
the brick submitted by the lowest bidder not coming up 
to the specifications. The bids were as follows: 


Bids for Paving with Brick, Carthage Pike, Cincinnati, O. 
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Foundry & Pipe Wks., $20.40; Howard-Harrison Iron 
Co., $20.83. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


DITCH.—Rosenfeld, Man.—Bids are asked until May 
16 for the construction of a municipal ditch in the 
northern portion of Rhineland. J. Heppner. 


JAIL.—Blackshear, Ga.—Bids are asked until May 15 
for the erection of a brick and stone jail building with 
steel cells. W. O. Ahl, Ordinary, Pierce county. 


DAM.—Cohasset, Mass.—Bids are asked by the se- 
lectmen until May 7 for building a dam, with tlood- 
gates, at Gulf Mill, Cohasset harbor. J. Q. A. Lothrop. 


CANAL,.—Toledo, O.—The Toledo board of trade is 
said to be behind a company with $5,00u,UU00 of capital 
in sight which is planning to construct a ship canal 
from New Buffalo to this city. Several surveys of the 
route are said to have been made. 


DRAINAGE.—Edwardsville, Iil.—The commissioners 
of the Chouteau, Nameoka and Venice drainage district 
have let contracts aggregating a cost to the district 
of $110,000. An additional contract was awarded last 
week for about 22,000 cu. yds. to J. A. Ware, his 
being the lowest of seven bids. The work was bid on 
in four sections. 


NATURAL GAS.—Lafayette, In@—A press report 
from this city states as follows: The Indiana-Ohio 
Pipe Line Co. has been organized here with capital 
stock of $1,000,000, to furnish Eastern Indiana and 
Western Ohio towns with natural gas. Contracts nave 
been let for sinking 75 wells at Redkey, Ind., and a 
contract for 100 miles of piping is to be let this week. 
Work on the pipe line is to commence May 1. James 
Murdock, of this city, will be manager of the new 
company, 


4 4 = 
h 4 3 m 
n De e 5 os 2 
S 5 roy S a i 4 6 2 N 4 
a 5 3 aa “ ¢ 4 = Bi 
2 Bs : ae @ > i = 3 fm 
; Rt jo OG Sd z = vi 
= 35 £ a = 
Ace ae. oan oe: gtaresstceme a heen bas 
2 8 = = oO a n a 
Item. 

Se”. Cf sedeut 100,000 cu. yas. 0.01 S0.z4 av.dt $0.46 $0.00% —- $0.30 $0.35 $0.10 $0.05 
ae. Shs ier 400 “ * 0.75 12.00 9.00 8.00 6.00 10.00 9.00 5.00 9.00 
Brick masonry .. oe 15.00 14.00 12.00 6.00 15.00 7.00 12.00 12.00 10.00 
OAT. 5 vcscss-c eee. Se 3.00 4.25 3.50 3.60 3.82 3.50 3.30 3.60 4.00 
12-in. drain pipe. 200 lin. ft. 1.20 1.00 1.00 -22 1.25 50 1.00 1.00 1.25 
18-in. drain pipe.. — a 1. 1.50 1.50 -62 1.50 -75 1.50 1.00 1.50 
24-in. drain pipe. . — 1.50 2.00 2.00 78 -50 1.50 2.00 1.50 2.50 
Brick paving..... 98,000 sq. yds. 1.83 1.25 1.™) 1.20 1.68 1.69 1.27 1.60 1.48 
Curbing ......... 40,600 lin. ft. 40 48 B+} 53 OL oa) 0 50 40 
Rolled once ..... 100,000 sq. yds. 08 04 -04 AV 05 -04 04 05 O05 

Total QMOUNtS. 6 oss 00s 0ets $261, 2608238, VGZS2SU,138$260,445 $243,172 $204,645 $252,515 $264,530 $251,720 


Alton, HkL—The contract for paving State St. has 
been awarded to Ryan & Burke, at $1.68%4 per sq. yd. 
for Alton brick, or $1.89 for Galesburg brick. 

New Orleans, La.—Contracts for brick sidewalks have 
been awarded at $1.10 per sq. yd. for paving and 
) ets, to $1.18 per cu. yd. for filling. The bids re- 
celved for paving with brick around the new court 
house and jail buildings were at $3 and $3.10 per sq. yd. 

Evansville, Ind.—Elmer KE. Clarke, Clk. Bd. Pub. 
Wks., writes us that contracts for og eight streets, 
43,347 sq. yds., have been awarded to the Indiana 
Contract Co., Evansville, at $1.59 per sq. yd. for Lant 
& Morris repressed brick on 4 streets, $1.574% and 
$1.81, 1 street each, and at $1.57% and $1.59 for the 
Mack repressed brick, onestreet at each price; limestone 
curbing, 55 ets. per lin. ft. A contract for 5,013 sq. 
yds. was awarded to Adam Weike!, Evansville, at $1.64 
for the Mack repressed fire-clay brick and 52 cts. for 
oolitie curbing, 

Homestead, Pa.—Eimer Hough, borough Engr., writes 
us that the contracts for paving Dickson St., 7.630 sq. 
yds., and Ammon St., 2,580 sq. yds., wth vitrified 
rick upon 10 ins. of gravel ont 2 ins. of sand, has 
been awarded to E. A. Freshwater, Penrith, W. Va., 
at 90 cts. per sq. yd. for paving, 20 cts. per cu. yd. for 
5,600 cu. yds. of excavation, and 50 cts. per lin. ft. for 
4,970 lin. ft. of 2 x 24-in. curbing. .The other bidders 
were as follows: Erbeck Bros., Homestead; J. W. 
Anderson, Homestead; J. C. Bower & Co., Homestead; 
J. G. Bryan, Homestead; Keeling, Ridge & Co., Pitts- 
burg;McGrady & Rosser, Braddock; McDonnald & Fogle, 
Pittsburg; Alex. McNight, Pittsburg; Park Paving Co., 
Rochester, Pa. 

GRADING.—Sioux City, Ia.—Bids for grading roads 
in one district ranged from 4 cts. to 12 ets. per cu. 
vd. for 100-ft. haul and 11 cts. to 23% ets. for a 
1,000-ft. haul. It is stated that the contracts will 
poohenty be awarded to Smith & Conlin, at 7 cts. 
and 12 cts. 

PIPE, HYDRANTS, ETC,.—Hastings, Neb.—W. W. 
Miles, Cy. Clk., writes us as follows: Bids were 
opened April 10, and contracts awarded April 16, as 
follows: Addystone Pipe & Steel Co., Cincinnati, for 
all pipe at $22.40 per ton of 2,000 Ibs., and 
special castings at 2% ets. per Ib.; National Tube 
Wks,. Chicago, for hydrants, valves and boxes, as fol- 
lows Ludlow hydrants, 5%6-ft., $26.50; 6-ft.. $27.15; 
4,-ft., $27.75: 7-ft., $28.38; valves, 4-in., $7.23: | - 
$18.15; boxes, 4 to 5 ft., $4.05; 314 to 5% ft., $4.70; 4 
to 6 ft.. M.96. J. A. Rose, Hastings, for pig lead 
at 44, ets. per Ib.; yarn, 6 cts. per Ib. All f. o. b. 
ears in this city. We also had bids on pipe from South 
Pittsburg Pipe Wks., per M. H. Collins, Omaha; An- 
niston Pipe & Foundry Co., Chattanooga Foundry & 
Pipe Wks., Lake Shore Foundry, Howard-Harrison 
Tron Co., and Shickle-Harrison-Howard Iron Co., and 
bids on hydrants, valves ete., from R. D. Wood & Co., 
Phoenix Foundry Co., and J. <A. Rose. Hastings: 
alse bids to furnish all material advertised for as fol 
lows; Anson & Pratt, Hastings, $7,246, and Iowa 
Construction & Mfg. Co., $6,140. 


PIPE.—Washington, D. O.—The following bids have 
been received for a supply of cast iron water pipe: Me- 
Neal Pipe & Foundry Co., $21.35 per ton of 2,240 Ibs.: An- 
niston Pipe & Foundry Co., $21.28: R. D. Wood & Co.. 
$24.40; Radford Pipe & Foundry Co., $20.10; National 





DRAINAGE CANAL. — Chicago, Ill. — Bids were 
opened by the drainage board April 18 for the remain- 
ing section of the drainage canal. When this work 
is awarded all of the canal from Bridgeport to Joliet 
will have been placed under contract. Sections N and 
O are the nearest to Chicago and Section 1 was pre- 
viously awarded to Alfred Harley, who threw up the 
contract on account of the variable character of the 
soll. The work on Section 1 ineludes 459,724 cu. yds. 
of rock, 1,662,476 cu. yds. of earth, the building of 
60,188 cu. yds. of rubble wall and 1,154 sq. yds. of 
slope paving. The bids for this section were as fol- 
lows: 


Dry wall. In cement. 
May, Purington & Co., Chicago.. .$1,126,404 $1,201,037 
F. J. McCain, Chicago.......... 1,167,012 1,212,247 
Bradbury & Lowrie, Denver...... 1,204,147 1,304,661 


John Griffiths, Chicago........... 1,206,770 = 1,286,219 
McArthur Bros. & Co., Chicago. 1,215,250 1,320,579 
Johnson & Tilden, Chicago...... 1,245,740 = 1,206,900 


Mason, Hoge & Co.. Romeoville... 1,276,003 1,371,702 
John McKinney & Co., Chicago... 1,313,836. 1,410,137 
R.A.Malone & Sons,Lancaster,Pa. 1,334,847 1,395,025 
J. D. Moran & Co., St. Paul...... 1,350,965 1,426,200 
Lone & Co., Chicago. ........scce 1,372,297 1,432,485 
Mallory, Cushing & Co., Omaha.. 1,401,939 1,450,090 
Monroe, Strang & Lee, New York. 1,409,514 1,439,608 
A. Onderdonk, Chicago.......... 1,481,200 1,511,284 
EK. D. Smith & Co., Romeoville... 1,677,002 © 1,767,286 
Christie, Lowe & Co., Chicago... 1,698,852 1,759,040 
Brodhead & Hickey, Fairmount, 

. De. Miva dh aewins® ah ebcpemee ee 1,729,884 1,780,903 
Fruin-Brainbrick Co., St. Louis... 1,966,261 1,966,261 

Two classes of bids were asked for on sections N and 
©; one to leave dirt excavated on the right of way, 
und the other to remove it. There are 1,103,355 cu. 
ft. of earth in section N, the bids being as follows: 


Leave dirt. Remove dirt. 


Lyden & Drews .............. $203,500 ps 
May & Purington.............. 209,367 ‘ 
Re RTE rer a 230,601 


John Griffiths .... 205,564 


C, Heggeman & Co., New York. 264,805 

R. A. Malone & Sons.......... 264,805 26 
Ifoover & Mason, Kansas City. 273,080 273,080 
Horback & Spergberg. Chicago. 275,838 Windie ith 
Hayes Brothers, Chicago....... 205,600 253,771 


Bradbury & Lowrie, Denver... 303,403 
Fitz Simons & Connell Co...... 308,939 
Ryan,McDonald & Co,Baltimore 312.973 
Fruin-Brainbrick & Co......... 319,972 
Mallory, Cushing & Co., Omaha 319,972 
William Dolese, Chicago...... 319,972 Wowk so. 

For section O, with 1,449,377 eu. ft. of earth, bids 
were: 


Leave dirt. Remove dirt. 


Lyden & Drews. a .. $260,168 

May, Purington & Co.. . 275,381 

Se aaa 302,919 

Se GE enon as Va actos eee Steves 
Green Dredging Co., Chicago.. 347,850 $288,426 
Hayes Brothers ............... 402,202 333,356 
McMahon & Montgomery Co... 405,825 333,356 
Bradbury & Lowrie............ 488,125 concen 
Brodhead & Hickey........... 507,281 7,281 
William Dolese ............... OT7,281 se 





RETAINING WALLS.—Boston, Mass.—'I’he park com- 
missioners have received the following bids for con- 
structing two retaining walls, one 522 ft. long and 
S ft. high, and the other 267 ft. long and 9 ft. Wgh: 
T. H. Connelly, $8,771; Neil McBride, $9,300; W. T. 
Davis, $9,751; Joseph Ross, $9,800; R. D. Shana- 
han, $9,924; 'T. McCarthy & Son, $10,495; D. H. Cram, 
$10,726; J. A. Muleahy & Co., $11,595; Jones & Mee- 
han, $12,000; H. D. Nawn, $13,000; John Moyte, §14,- 
022; Johnson Bros., Brookline, $14,376; Adelard Phan- 
euf, 314,665. 

PIPE LINE.—Casper, Wye--napee reports give the 
following information: he Wyoming Pipe Line 
Co. has been incorporated, with a capital stock of 
$200,000, to build a line from the Salt Creek oil wells 
to Orin Junction, the oil to be conveyed thence by rail 
to Denver. The trustees are P. M. Sannon, of Pitts- 
burg, Pa.; George B. McCalmont, of Casper, Wyo., and 
Frank H. Murdock, of St. Louis. The incorporators 
are capitalists who have been drilling for oil on Salt 
Creek for the past four years and developed the busi- 
ness beyond the experimental stage, and have erected 
600-bbl. tanks at the wells and here, and are now pump- 
ing oil into the tanks and selling the oil for $5 per bbl. 
crude as a lubricator. 


INDUSTRIAL NOTES. 


SLAG BRiCKS for paving are to be manufactured 
at the Upper Furnace, Poughkeepsie, according to the 
plans of Mr. Robert Good, Jr. 


WELL BORING.—C. D. Johnson, of Denver, Colo., 
has bought machinery and is organizing a company 
for boring wells for irrigation. 

THE BROOKS LOCOMOTIVE WORKS, Dunkirk, 
N. Y., are building three eight-wheel passenger en- 
gines for the Florida Southern R. R. 


THE NORTHWESTERN EXPANDED METAL OO., 
of Chicago, has the contract for fireproofing in the 
Monmouth (Ill.) court house, and for one of the floor 
of the new stock exchange building, Chicago. . 


THE FLUSH TANK ©CO., Chicago, is furnishing 
its special flushing siphons for sewers to the cities 
of ashington, D. C.; Brunswick, Ga.; Peoria, Ill., 
and Rockford, Ill. The company has these siphons 
in use in 40 states and ‘erritories and in Canada. 


THE VULCAN IRON WORKS, Chicago, Ill., have 
finished the erection of the swing:ng machinery for the 
new drawbridge at Alton, Il. hey have the contract 
for the machinery for two double-track lift bridges for 
the Metropolitan Elevated R. R., across the Chicago 
River at Van Buren St., Chicago. The castings will be 
mainly of steel. It was at first proposed to have one 
four-track bridge. The Lassig Bridge & Iron Works, 
of Chicago, will furnish the structural work. 

THE GEO. F. BLAKE MFG. CO. recently filled 
what is said to be the largest order for steam pumps 
ever given out in this country by one concern. This 
contract was given by the Wm. Cramp & Sons’ Ship 
& Engine Building Co. for a complete outfit of pumps 
for the U. 8S. cruisers “New York’? and “Columbia,”’ 
and the battleships ‘“Indiana’’ and ‘‘Massachusetts.’’ 
The contract covered over 100 steam pumps of all 
kinds, including independent air pumps for the main 
condensers, hydraulic pressure pumps for operating the 
guns, main and auxiliary feed pumps, main and auxili- 
ary fire pumps, wrecking pumps, bilge pumps, water 
service pumps, engine room oil pumps, drainage pumps 
and steam pumps for the steam launches of the ves- 
sels named. Since the receipt of the order, the Geo. 
F. Blake Mfg. Co. has also closed the contract with 
the Cramp Co. for a similar supply of pumps for the 
eruisers “Minneapolis”? and “Brooklyn,” and the bat- 
tleship ‘“Iowa.’’ The following vessels in the U. 8. 
Navy are also furnished with Blake pumps: ‘‘Phila- 
delphia,”’ ““Newark,’’ “Chicago,” ‘‘Boston,” ‘‘Atlanta,”’ 
“Maine,” ‘Puritan,’ **Miantonomoh,’’ **Monadnock,”’ 
“Terror,” ‘Amphitrite,’ ‘‘Katahdin,’’ ‘“Detroit,’’ 
“Montgomery,’’ ‘Marblehead,’ ‘“Yorktown,”’ ‘Dol- 
phin,’”’ ‘“Machias,’’ ‘Castine,’ ‘“‘Petrel,” ‘Vesuvius,’ 
“Twana,”’ “Narkeeta’’ and ‘‘Wahneta.”’ 

NEW COMPANIES.—New Columbus Bridge Co., Co- 
lumbus, O.; $100,000; W. P. Hepburn, G. H. Gan- 
son and ©. G. Robbins. Lake Geneva Water Power 
& Lake Level Co., Lake Geneva, Wis.; $30,000; John 
B. Simmons, L. D. Sampson and Josiah Barfield.—-- 
Pneumatic Engineering Co., Chicago, Ill.; $200,000; 
Neils A. Christensen, H. H. Talcott and W. ©. Cor 
lies.——Masterman Supplementary Air-Brake Valve “o., 
$1,000,000; J. B. Safford, A. T. Buchanan and W. H. 
Masterman, —— American Air Boat Co., Little Rock, 
Ark. $50,000; Pres., H. H. Rottaken; Secy., J. P. 

ebb. 





METAL MARKET PRICES. 

LEAD.—New York: 3.45 to 3.47 ets. Chicago: 3.8 cts. 
St. Louis, 3.22 to 3.25 cts. 

NAILS.—Pittsburg: 95 cts. to $1 for wire and 90 to 
95 cts. for cut at mill. 

FOUNDRY AND PIG IRON.—New York: $12 to 
$13.50. Pittsburg: $9.75 to $11.25. Chicago: $10 tu 
$11.50. 

TRACK MATERIAL.—New York: angle bars, 1.2 to 
1.4 cts.; spikes. 1.6 to 1.75 ets.; track bolts, 2 to 2.1 
cts. with square and 2.2 to 2.3 cts. with hexagon nuts. 
Chicago: angle bars. 1.4 cts.; spikes, 1.7 to 1.8 cts.; 
track bolts, 2.3 to 2.4 cts. with hexagon nuts. 

RAILS.—New York: $24.00 at Eastern mills and 
ut tidewater: old rails, $11 for iron, and $10 fer steel; 
light rails, $22 to $25: girder rails, $22 to act. Pttts- 
burg: $24 for standard sections. Chicago: $25 to $27; 
old rails, $10 for iron and $8 for steel. 

STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 ets.; channels, 1.3 to 1.5 cts.; angles, 1.2 to 1.35 
ets.: tees, 1.4 to 1.6 cts.: universal mill plates, 1.15 
to 1.35 cts.: steel plates, 1.2 to 1.8 cts. for tank. 1.35 
to 1.4 ets. for shell. 1.55 to 1.6 cts. for flange. 1.75 to 2 
ets. for ordinary firebox. 2 to 2.25 cts. for locomotive 
firebox. Pittsburg: beams. 1.15 to 1.25 cts.; channels, 
1.15 to 1.25 cts.: angles, 1.1 to 1.2 cts.; tees, 1.25 to 
1.35 cts.: universal mill plates. 1.1 to 1.2 cts.; steel 
plates. 1.1 to 1.2 ets. for tank. 1.3 to 1.4 cts. for 
shell, 1.5 to 1.6 ets. for flange, 1.75 to 4 cts. for fire. 
box. Chicago: beams, 1.35 to 1.4 cts.: channels, 1.35 
to 1.4 cts.: angles, 1.35 to 1.4 ects.; tees, 1.5 to 1.6 
cts.: universal plates, 1.3 to 1.35 cts.: steel plates, 1.85 
to 1.45 cts. for tank, 1.7 to 1.8 cts. for shell, 1.6 to 2.1 
ets, for flange, 2 to 5 cts. for firebox, 
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Notice to Bridge Builders ard] 


Contractors. 


ivil engineer, graduate of the Tro Poly- 
cosa = fifteen years’ experience in con- 
struction, desires to meet right party _to 
suter into partnership for contract work. Has 
had extensive experience in deep foundations 
of various kinds, including the sinking of ten 
caissons, cofferdams, water-works, sewers, 
tunnels, railroad work, etc. Has extensive 
acquaintance with — Desires to fur- 
nish part of the capital. — : , 

YON TRACTING ENGINEER, 
a Engineering News. 


ae 
SEWER CONSTRUCTION, PEORIA, 
ILL. 


The Commissioner of Public Works will re- 
ceive bids for the construction of the Spring 
street sewer system in the City of Peoria, 
11), until 2 o’clock p. m., May 8, 1894. 

The approximate estimate of the engineer 
for the proposed work is as follows: 


803 lin. ft., 18” pipe sewer. 
4,163 ot oo“ 14” “ oe 
4,952 °° +: ir . 

4,546 “ ~<a ed = 
24,626 “ = 8”’ Lg = 
13.184 ** 3 4” drain tile. 


68 manholes. 
38 6” flush tanks. 
2 
7 Independent lampholes. 
For information apply to the City Engineer. 
Payments cash. 


“ “ 


JACOB A. HARMAN, ISAAC TAYLOR, 
City Engineer. Commissioner. 
Peoria, Ill., April 21, 1894. 17-2t 


———_—_——_—<—_<_—_————— —————— 


TO SEWER CONTRACTORS. 


Sealed proposals will be received by the 
sewer committee of the City of Le Mars, state 
of Iowa, at their office in the City Building in 
said City of Le Mars, until Tuesday the 15th 
day of May, A. D. 1894, at 2 o’clock P. M, (at 
which time such proposals will be opened), 
for constructing and completing about four (4) 
miles of pipe sewer in said City of Le Mars, in- 
cluding necessary manholes and flush tanks, 
and furnishing all material therefor. 

Plans, specifications, profiles, and require- 
ments of proposals on file in the office of said 
sewer committee in said City of Le Mars. 

Certified check on one of the banks of said 
City of Le Mars for $500 is required with each 
bid as a guaranty that contract will be exe- 
cuted in case of award, The said Sewer Com- 
mittee reserves the right to reject any and all 
bids. Printed blanks will be furnished by said 
Sewer Committee. 

E. P. SOMMERS, 
City Clerk. 


G. P. OSBORNE, 
Chairman Com, 
17-2t 





SEWERS, ROCKFORD, ILL. 


Crty CLERK’S OFFICE, 
Rockford, Ul., April 10, 1894. 

Sealed pronosals will be received until 3 
o'clock P. M., on the first day of May, 1894, at 
the office of the city clerk of the city of Rock- 
ford, Ill., for the furnishing of material, la>or 
and constructing sewers on the Fifth street 
sewer district, consisting approximately of 
the following quantities: 

786 ft. 20-in. pipe. 

724 ft. 18-in. pipe. 

1,104 ft. 15-in. pipe. 

4,378 ft, 12-in. pipe. 

5,246 ft. 9-in. pipe. 

24 ft. 18-in. cast iron pipe. 

16 6-in. Y's from 20 in. pipe. 

12 6-in. Y's from 18-in. pipe. 

20 6-in. Y’s from 15-in. pipe. 

102 6-in. Y’s from 12-in. pipe. 
154 6-in. Y’s from 9-in. pipe. 
1 ordinary manhole. 


17 combined manholes and 


18 nestetinl 
\ catch basins. 


31 intakes, 

1 flush tank. 

24 lamp boles, 

For information, form of contract, plans ang 
specifications, etc., apply to the City Engineer. 

Two bids are desired, to wit: 

One on basis of cash being paid to the con- 
tractor as the work progresses and is accepted 
by the engineer in charge (less the usual re- 
serve). 

One on basis that the contractor will ac- 
cept the bonds which are to be issued in an 
ticipation of the nine deferred installments. 
The bonds so to be issued amount to $15,300.00 
and will bear interest at the rate of 6 cent per 
annum (interest payable annually) one-ninth 
being due each year until paid. 

Proposals must be accompanied with a certi- 
fied check on some responsible bank for $500.00 
payable to the order of the City of Rockford. 

The city reserves the right to reject any or 
all bids, without assigning any cause therefor. 

F. G. HOGLAND, 
16-2t City Clerk. 
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CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 
ttings, Hydrants, Gates, Pi 
Manufacturers of Lead 
Pipe. 


Also flanged rie and Fitti 
Selling Agents, Utica..N. Y. M 
sale Eastern Agénts Akron Vitrified Sewer 





For; 
Best Results 
USE THE 








PIPELAYING, ST. JOHNSBURY, VT. 
Proposals for pipelaying for the St. Johns 
bury Aqueduct Company, 
Vermont. 
Sealed proposals, indorsed “ Proposals for 


iaying water-pipe,”’ addreased to H. N. Turner, 
General Manager, St. 


fay ; i Nia m)V/ St. Johnsbury 
PIF eS 


4 


Lead, etc. CHAS. MILLAR & SON, 


Johnsbury, Vermont, 
ipe and Plumbers’ Materials. Whole- 


will be received until noon of Saturday, May 
| Sth, 1494, for laying about 6.8 miles of cast 


| iron pipe, comprising approximately: 
100 lin. ft. 4-"" pipe. 
10,800 = 6 - 
| 1,80) 8 
19,700 10 
i 700 12 
—_MANUFACTURED ByYy— | 2700 “ 44 
150 li Ward joint pipe 


CUMBERLAND MFG. CO., Boston, Mass. 





Chicago Office, 616 Chamber of Commerce. 


COLUMBUS 


| SEWER PIPEGO 


| | COLUMBUS, OHIO. 





WRITE FOR PRICEs. 


ee 
SSSOSSSSSSSSSSSSSSSSSOSSSSESSSOSOSES 


Smoothness of motion, 
absolute safety and high 
speed are among the good 


qualities possessed by 
OTIS ELEVATORS.. 
They are built by Otis 
Brothers & Co 38 Park 
Row, New York. 





NOTICE TO WATERWORKS CON- 


TRACTORS. 


Sealed proposals will 
Council of the incorporated village of Wapa- 
koneta, Ohio, until 2 o’clock afternoon of 

WEDNESDAY, MAY 9, 1894, 


for a complete system of water-works in said 
village, according to plans and specifications 
now on file with the Clerk of said village, 
Said work to consist of two (2) one million 
(1,000,000) gallon horizontal conm:pound non- 
condensing pumping engines and one return 
tubular boiler; one steel standpipe, 23 ft. x 13€ 
ft., with foundation for same; about 1,000 tons 
of cast iron pipe, from 14 in. to4in.; 116 valves 
|} and 106 double nozzle hydrants; brick engine- 
| house and the connecting up of the eight 
wells already driven. 

Specifications can be seen after April 20th, 
1894, on application to the undersigned. 

No bid will be copvsidered unless accom- 
panied by a certified check for 10 per cent. of 
the amount of the bid. 

The Council reserves the right to reject any 
and all bids. 












JOSEPH MYERs, 
Village Clerk. 
Wapakoneta, O., April 17th, 1894. 





TREASURY DEPARTMENT, U. S. LIFE- 
Saving Service, Washiogton, D.C., April 18, 
1894 —Sealed proposals will be received at this 
office until 2 o’clock p. m. of ‘ hursday, May 10, 
18%, for rebuilding the spermaceti Cove Life- 
Saving Station, near Seabright, N. J. Forms 
of proposal together with plans and specifica- 
tions can be obtained upon application to this 
office, to the Superintendents of Construction, 
Lite-Saving Stations, 24 State street, New 
York City; to the Superintendent Fourth Life- 
Saving District, Point Pleasant, N. J.;or to 
the Keeper of the Spermaceti Cove Station, 
Seabright, N. J. Ss. 1. KIMBALL, 

17-2t General Superintendent. 





IMPROVEMENT OF DELAWARE RIVER 
—United States Engineer Office, 1428 Arch 
Street, Philadelphia, Pa., April 5, 1891.—Sealed 
proposals for the reconstruction and repair of a 
_ of the dikein velaware River near Mifflin 

, between Hog and Maiden isiands, will be 
received at this office until 11 a. M., Friday, 
May 4, 1894, and then publicly opened. Speci- 
fications, biank forms, and ail available infor- 
mation wiil be furnish+d on application to this 
office. C. W. RA+ MOND, Major Corps of 
Engineers. U. S. Army. Hit 


a a@ continuous curve for one month, 
and Prices greatly reduced. 


be received by the | 


STANDARD RESERVOIR AND TIDE GAUGE. 


FoR USk ON RESERVOIRS, HAKBOKS, KIVEKS, IRRIGATION UANaLs, ETC. 

The apparatus is small, compact, simple in aiiocment, 
one week, or one day, as may be required. 

_ ——F years on some of the Priticipal Reservoirs and Harbors of the United States 


For circuiars and intormation write to 


STANDARD GAUGE CO., No. 24 Haven Bidg., Buffalo, N. Y. 


A certified check for five hundred (500) dol 
- | lars is to accompany each proposal 

The plans and specifications for the work to 
| be done can be seen at the office of Mr. Tur 

j} ner, at St Johnsbury, Vt., and E. H. Gowing, 
Engineer, % Milk Street, Boston, Mass., where 
blank forms of propo als can be had. 





| 1821. 18388. 


| Morris, Tasker & Co. 


INCORPORATED. 
| Offices, 222 & 224 So. Third St., 
PHILADELPHIA. 


MANUFACTURERS OF 


Boiler Tubes, Wrought Iron 

Pipe and Fittings. 

Electric Railway and 
Pipe a Specialty. 





The right is reserved to reject any or ail bids 
without assigning any cause therefor. 
H. N. TURNER, General Manager. 
St. Johnsbury, Vt., April 25, 1894. 
17-1 


Light, 


We have now on sale at our 


Chicago Office, 


The Monadnock, 





RECEIVER'S SALE 
Structural Iron Works. 


BIDS INVITED. 


—ereer” 

The entire plant, fully eyuipped and ready 
for immediate operation, of the Riverside 
| Bridge & Iron Works, situated at Paterson, 

N J. (16 miles from New York City), and ad- | 
mirably located on the main line of the N. Y., 
|L. E & W. KR. R., with switch connection; 
area nearly 30 cits lots, plenty of skilled labor, 
strikes never have occurred, facilities for han- 
dling the heaviest as well as light work—will 
be suld at a great sacrifice and on easy terms. | 
A BABE OPPOKTUNtETY (to embark in | 
a business with little capital that promises | 
| great results, considering the low price of iron | office. 

| 


1636 a stock of 


publications comprising almost all 


Standard Books - 


on Engineering and allied subjects. 





the 


These may be examined at any time 





by engineers who can call at the 


and cheapness of capital. 
Address for full particulars, 


J. ALBERT VAN WINKLE, 


Receiver, Paterson, N. J. 
P. O. Box 34, 


N. B —Remnants of stock of material, con- 


sisting of Shapes, Bars, Rivets, Bolts, &c., are 
offered for sale. 


It will probably be found 





convenient by 


Engineers in the West 





Stock list can be had on ap-| tO send their orders direct to the 
plication to Receiver. 4-tf 
ee : : Chicago office, where they will be 
TO CONTRACTORS FOR STREET : = 


PAVING. 

Sealed proposals will be received at the office 
cf City Clerk until Wednesday, May 9, 1894, at 
7:30 o'clock P. M., for repaving Colden St. 
between First and Broadway, and Water St. 
between First and South Sts. (excepting the 
block between Third and Fourth Sts.), with 
granite block pavement, in accordance with 
plansand specifications, which may be seen at 
the office of City Clerk. 

Said bids must be accompanied witha cash 


promptly attended to. 


| ENGINEERING NEWS PUBLISHING CO., 


The Monadnock, Tribune Building, 


CHICAGO. NEW YORK. 


17-1t | deposit of $100. 


The Common Council hereby reserve the 


| right to reject any or all of the bids made. 





Dated Newburgh, N. Y., April 20, 1894. 
17-2t D. J. COUTAN Pf, City Clerk. 


PA. 


JUST PUBLISHED. 


MAXIMUM STRESSES 





PUMPING ENGINE—READING, 


Sealed proposals will be received at the 2 a 
office of the Commissioners of Water of the Ey 
city of Reading, Pa., until 7 P. M. of May 1, Drawhridges Having Two ual Arms. 
1894, for furnishing one 10,000,000-gal. pumping CONTAINING 
gh epee ow JSEFUL TABLES AND D 

A proposal bond or certified check in the U <1 LAGRAMS. 
sum of $2,000 must accompany each proposal. BY 


If proposal bond, a trust or surety company of 
Reading, Pa., is preferred. 

Blan« form of proposal bond and specifica- 
tions can be had on application. 

Proposals shall be marked “Proposal for 10,- 
000,000-gall. Pumping Engine,” and addressed 
to Commissioners of Water, Reading, Pa., care 
of 1. C. FETTER, Secretary. 

16-2¢ 


MALVERD A. HOWE, C. E., 


Professor Civil Engineering, Rose Polytechnic 
Institute. 


Paper Covers. Price 25c. 


ENGINEERING NEWS PUB. CO. 


THE COMPARATIVE MERITS 
OF VARIOUS SYSTEMS OF 
CAR LIGHTING: An Investi- 
gation of the Comparative Cost, 
Safety. Light-Giving Powers and 
General Advantages of Oil 
Lamps, Gasoline Carbureters, 
Compressed Gas, Electric Light- 
ing. 


A. M. Wellin W. B. D. Penni- 
man and CW. Beker. é asian 





easily set up. It plots automati- 


Has been 


$1.00 





xX X ENGINEERING NEWS. 





THE “EUREKA” STREET SWEEPER 


SSOOSOOOOOSOOOOOOSOOOSOOOOOOOOOOOOOOOOOOOE 





We ave found it! Those having experience in street cleaning, and having practically tested street cleaning machines of 
every make, agree that our improved ‘ Eureka” Street Sweeper excels all others, and possesses all essential qualities of a perfec! 
street cleaning machine, as witness the following : 


THE BOARD OF STREET AND WATER COMMISSIONERS. 


Dear Sire: Newark, N. J., Feb. 23, 1894. 

We adopted your ** Hureka”’ Street Sweeper after a fair trial of all the improved machines in the market, and found its 
advantages to be, first, ability to turn machine in its own length, without dragging the broom; second, lightness and dura. 
bility; third, perfection with which it performs its work; fourth, simplicity and ease of handling by inexperienced men 


without getting out of order; fifth, low price of your machine. Yours, ete., 


CHARLES MARSH, Gen. Supt. of Works. 


\\ hee 





TWO-HORSE IMPROVED “EUREKA” STREET SWEEPER. 


We can deliver these machines in three days from receipt of order.) 


Our patent box hub encloses the axle and effectually protects all working parts from dust and dirt, preventing clogging and 
insuring constant free working ; while our patent triple ratchet holds the axle always in the direct centre and prevents wabbling 
and damage Our sweeper. thus working free and steady, lasts longer, performs better work, in less time than other sweepers, 


’ 


and is less wearing upon horses. The ‘‘ Eureka’? makes ‘‘a clean sweep’? wherever it goes, and cannot be excelled for quantity 


and quality of work. It is made of the very best material, and though its construction is perfect and complete, it is yet so simple 


that inexperienced hands can operate it successfully from the start, without damage to any part ; it simply being required that the 


oil wells be filled once a week. 


J . oge,° - — : . , 9 
Having superior facilities for manufacturing, we are enabled to produce at a minimum cost that which we claim the ‘: Eureka 


to be, as a street cleaning machine—the maximum of quality, durability and effectiveness 


Correspondence solicited. Information promptly furnished and prices quoted on application. Address 


THE LEWIS & FOWLER M'F’G CoO., 


SOLE MANUFACTURERS, 
OFFICE, 28 SANFORD STREET, BROOKLYN, N. Y. 


Also Manufacturers of Electric Snow Sweepers and Cars for Street Railways. 











